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STATEMENT OF JURISDICTION 
This Court has jurisdiction of this appeal pursuant to §78-2a-3(j) of the Utah Code 
Annotated (1953) and pursuant to Rules 3 of the Utah Rules of Appellate Procedure. 
STATEMENT OF THE ISSUES 
1. Did the lower Court err in granting Summary Judgment to BJC on 
Heatsource's (Plaintiff and Appellant) claims of commercial fraud. 
Standard of Review: Since a Summary Judgment is granted (or denied), as a 
matter of law rather than fact, the appellant court is free to reappraise trial courts legal 
conclusions. Barber v. Farmers Ins. Exch., 751 P.2d 248, 249 (Utah Ct. App. 1988), 
Winegar v. Froerer Corp., 813 P.2d 104, 108 (Utah 1991), LeVanger v. Highland Estate 
Props. Owners Assoc, 2003 Utah App. 377, 486, 569. The standard is set forth in a 
recent Utah Supreme Court case of Mountain West Surgical Center, LLC v. Hospital 
Corporation of Utah, 592 Utah Adv. Rpt. 23. 
Standard of Review: Summary judgment is appropriate only when there is no 
genuine issue of material fact and the moving party is entitled to judgment as a matter of 
law. The court must view all facts and inferences in the light most favorable to the 
nonmoving party, but it may not assume facts for which no evidence is offered. We 
review a trial court's order granting summary judgment for correctness. 
Issue preserved in lower court by order granting Motion for Summary Judgment 
(R. 908). 
2. Did the lower Court err in granting Summary Judgment to Diversified 
Metal Products, Inc. (DMP) (Third-Party Defendant) on Plaintiffs claims 
for payment 
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Standard of Review: Identical in that set forth in 1 above. 
Issue preserved in lower court by order granting Motion for Summary Judgment 
(R. 955). 
3. Did the lower Court err in granting Summary Judgment to BJC on all 
contract claims of Plaintiff against BJC. 
Standard of Review: Identical in that set forth in 1 above. 
Issue preserved in lower court by order granting Motion for Summary Judgment 
(R. 1440). 
STATEMENT OF THE CASE 
A. Nature of the Case 
Bechtel National Company and Jacobs Engineering formed a limited liability 
company known as Bechtel Jacobs Company, LLC some years before the proceedings in 
this litigation. BJC company was awarded a contract by the United States Department of 
Energy (DOE) to conduct nuclear waste cleanup operations at Oakridge, Tennessee. 
Plaintiff Heatsource is a small local Utah corporation owned and operated by 
Andrew Nelson and Elizabeth Nelson. The work at this company was the sale and 
manufacture of sophisticated heating devices and controls and represented numerous 
manufacturers who supplied a good part of their resale product. 
In the course of the work of BJC at Oakridge, it was necessary to construct a large 
metal structure to hold the probes containing heaters so that the heaters could be placed 
into the nuclear material and heated to a proper temperature so that the material could be 
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moved and recovered. The heaters were only a small part of the 1.4 billion dollar 
contract. However, if the heaters did not obtain a specified temperature or otherwise 
failed, the recovery process would end. 
B JC subcontracted the structure and heaters to Diversified Metal Products (DMP) 
of Idaho Falls, Idaho. DMP did not have the expertise or capabilities of manufacturing 
the heaters and subcontracted that job to DCS of Boise, Idaho, the other third-party 
defendant to provide the heaters. This company did not have the capability to provide the 
heaters. It then contacted Heatsource and after several months of discussion issued a 
purchase order to Heatsource dated November 17, 2000 (R. 617 - 618, Addendum 1). 
The purchase order provides for the manufacture and delivery of 20 heaters. It was 
known that these heaters would be connected and stacked vertically five (5) to a probe. 
The wiring was such that each heater could be operated separately from the other heaters 
in the probe by an operator using a glove box some distance from the tank containing the 
radioactive material. 
It is important to note that Plaintiff was never furnished any written specifications 
or drawings concerning the heater. All of the instructions from DCS were verbal. When 
queried, DCS said the reason for holding drawings and specifications was that the job was 
super secret. 
As will be noted in more detail below, the controlling fact in this case is the heat 
parameters of the heater. Heatsource was advised by DCS that the heater must heat to 
and maintain a temperature of 650°C (1200°F). 
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Refore the purchase order was issued, Heatsource furnished a letter to DCS 
indicating that a prototype heater had been manufactured that met the heat parameter of 
650°C. Test results were also furnished that showed that the heater was tested to 1200°F 
(650°C) (R. 615 et. seq., Addendum 2). Consistent with the discussions between the 
parties and the purchase order, in May, 2001, all of the heaters had been constructed and 
shipped to DCS. At this point in time, Heatsource had no knowledge that either DMP or 
BJC was involved. 
Immediately after delivery Heatsource was notified that the heater could not reach 
and maintain a temperature of 800°C. This was because either DCS or DMP or both had 
tested the heaters to a temperature exceeding the design temperature of 650°C. This 
caused the heaters to fail. 
Andrew Nelson went to Idaho Falls, Idaho immediately and made a number of 
trips there in an attempt to determine why the heaters had failed to reach the higher 
temperature. He was not able to do so, except he was told that the heater had been heated 
to a temperature in excess of 1200°F. At a meeting in Idaho Falls, Idaho on June 17, 
2001 Andrew Nelson met with James Hylton, a Bechtel engineer. Discussions were had 
on alternative technologies for the heater. Nelson mentioned a U-bent technology and it 
was discussed. Hylton urged Nelson to pursue work on that technology. He also told 
Nelson that they had means and ways to compensate him for this extra work (R. 165, 166, 
167). BJC was concerned because without the heaters they would miss deadlines and 
perhaps receive a penalty for delay. 
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On June 27, 2001 a meeting was held in Idaho Falls, Idaho attended by personnel 
of Bechtel Jacobs, DMP, DCS and Andrew Nelson and Willie Hazel of Heatsource. 
Nelson had brought with him a prototype of a second generation heater to take the place 
of the first generation heater that failed. This prototype was approved by BJC personnel 
and taken with them back to Oakridge, Tennessee. Heatsource was directed by BJC 
personnel to proceed with the second generation heater and was told by at least two (2) of 
their top people that if they could manufacture the necessary number of heaters in a very 
short time period that Heatsource would be paid. This promise to pay was echoed by 
DMP personnel. The project then became a research and development project rather than 
a fixed price project because the second generation heater required different materials and 
different manufacturing methods and technology. 
Heatsource did design, manufacture, test and deliver the 800°C heaters required by 
BJC. The new heaters were tested and delivered to BJC in a timely manner and accepted 
by BJC for use in the Salt Melter Project. 
Heatsource, as well as DMP and DCS, submitted bills to BJC for the labor and 
materials necessary to produce the second generation heaters. Later, BJC wrote back 
saying that nothing had changed and they would not pay for the new heaters. BJC failed 
to account for the fact that Heatsource was not party to the agreements between BJC and 
DMP and DCS. Heatsource had only been issued a purchase order by DCS and had not 
received a subcontract. The contract with DCS and Heatsource was verbal. 
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This broad general outline will be implemented under the Points of Argument with 
appropriate citations to the record and the addendums attached. This will show 
overwhelming evidence favoring Heatsource sufficient to take the case to the jury. 
B. Course of Proceedings and Disposition at Trial Court. 
This action was filed against BJC in the Third District Court on March 1, 2002. 
BJC initially took the position that it was not subject to the jurisdiction of the Utah 
courts and filed a motion accordingly. That motion was denied. 
Thereafter, BJC joined the two Third Party Defendants DMP and DCS seeking 
judgment. This took over one year. Plaintiff promptly filed a claim against DMP for 
payment. 
Following discovery, BJC filed a Motion for Summary Judgment on the fraud 
claim of Heatsource. This motion was granted by the Court in an Order dated December 
7, 2005 (R. 912). Thereafter, Heatsource made amendments to its Complaint at the 
instruction of the Court, but nonetheless the Court granted Summary Judgment to BJC 
and DMP dismissing all claims of Plaintiff. The Court granted Summary Judgment to 
DMP on all claims of Plaintiff against DMP. 
Heatsource did not file a claim against DCS because that company paid 
Heatsource in full for the work performed pursuant to the initial purchase order. 
STATEMENT OF FACT 
In this case, the lower court granted Summary Judgment to Defendant BJC on 
Plaintiffs fraud claim against it and some time later granted Summary Judgment to BJC 
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and DMP on all claims of Plaintiff against those two entities. As indicated above, 
Plaintiff did not claim against DCS because it had accepted the first generation heaters 
(that failed) but did pay the amount of the purchase order. That entity did not participate 
in the agreement by B JC and DMP to purchase the second generation heater. 
The facts and evidence in this case and all inferences to be drawn there from must 
be viewed in a light favorable to Plaintiff who was the losing party. The facts and other 
evidence in this case conforming to that standard are as follows: 
1. Heatsource is a small Utah Corporation organized by Andrew R. Nelson. (R. 
50, Addendum 3). The company is operated by Mr. Nelson and his wife Elizabeth and 
several employees. The business of Heatsource is the design, manufacture and sale of 
sophisticated heaters and controls. They also represent manufactures who deal in this 
business. 
2. BJC is a limited liability company formed by Bechtel National Inc. and Jacobs 
Engineering known as Bechtel Jacobs Company. It was formed for the purpose of 
remediating nuclear waste on several sites principally Oakridge Tennessee. 
3. BJC received a contract from the United States Department of Energy for what 
is known as the "Salt Melter Project" at Oakridge, Tennessee, which by the time this 
lawsuit was started, had reached an amount of 1.3 billion dollars (R. 46). 
4. During the year 2000 Plaintiff was contacted by a Mr. Todd Lindstrom of DCS. 
He had numerous conversations with Mr. Lindstrom and later Mr. John Weeks of that 
company concerning a need for a high temperature heater of a unique design (R. 604). 
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Heatsource was never given any written plan or specification for the heater. All of the 
conversations and negotiations between Heatsource and DCS were verbal (R. 604). 
5. Finally Heatsource did build and test a single heater. 
6. The test results and related correspondence are contained in the record at 612, 
13 and 14 (Addendum 4). These documents were forwarded to Mr. John Weeks at DCS 
on September 8, 2000. These documents underscore the fact that the maximum heat 
attained and maintained by the heater was 650°C (1200°F). This was the temperature 
required by DCS. 
7. With this document and testing in mind, DCS issued a purchased order on 
November 17, 2000 (R. 617, 618). 
8. The heat capacity of the original first generation heater is important in this 
case. The only temperature given to Nelson by personnel at DCS was 650°C (1200°F). 
9. Additional facts are set forth in the Affidavit of Andrew Nelson and attached as 
Addendum 5 (R. 603-626). 
lG^Xo understand the configuration of jftie heater, there is a schematic drawing 
attached to the Affidavit of Andrew Nelson (R. 622). The heaters are cylindrical and 
each is six inches iiflfength and 2.05 inches in diameter. Five of the heaters are joined one 
on top of the other to make a five zone heater assembly. There were four such assemblies 
separately inserted into a 30 inch seamless hastaloy tube. Each of the heaters were wired 
separately so that the heat of each heater could be controlled from a distance. All of the 
wires and sensors had to be within the heateMtself. Each of the assemblies constituted a 
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"probe" and would be inserted into the nuclear material to maintain heat so nuclear 
material could be removed. In the center of each heater was a tube used for the purpose 
of sampling and also to insert fluorine gas into the nuclear mixture. 
11. In May, 2001 the heaters were shipped to DCS at the plant of DMP in Idaho 
Falls, Idaho. 
12. In late May, 2001, Andrew Nelson received a call from personnel at DCS who 
stated that on full test the heaters were failing. Nelson immediately went to Idaho Falls, 
Idaho and learned that the heaters had been tested to a temperature far in excess of the 
design of 650°C (1200°F). Nelson made several trips to Idaho Falls, Idaho to work with 
personnel at both DMP and DCS to attempt to make some modification to the heaters so 
they could attain and maintain a temperature of 800°C. This was the first that Andrew 
Nelson had heard of the 800°C temperature. This did not prove feasible. 
13. On the 17th day of June, 2001 at a further meeting in Idaho Falls, Idaho, 
Andrew Nelson had discussions with James Hylton, a project engineer from BJC. They 
discussed various alternatives to the failed heater. Mr. Hylton suggested that Nelson 
pursue a U-bent technology that had been discussed. He further told Mr. Nelson that they 
had methods by which he could get paid for this work. Nelson returned to Salt Lake City, 
Utah and constructed a proto type heater using the U-bent technology. 
14. James Hylton, the BJC engineer, who urged Plaintiff to work on the U-bent 
technology on June 17, 2001 prepared a concept probe dated December 8, 1998. This 
drawing is in the record page 688. It does show two heaters stacked in zones and 
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importantly, the heat of the heater is described as being 500°C. Plaintiff did not learn of 
this drawing until discovery in this lawsuit. 
15. The meeting on June 27, 2001 is critical to a decision in this case (R 50-52). 
Following the June 17, 2001 meeting that Nelson had with BJC engineer Hylton, he 
returned to Salt Lake City, Utah and at the suggestion of Hylton, constructed a prototype 
of the second generation heater using a new U-bent technology discussed between he 
(Nelson) and James Hylton. Nelson was requested to attend the meeting in Idaho Falls, 
Idaho on June 27, 2001 and at that time had an extensive meeting with personnel of BJC, 
DMP and DCS. The failure of the first generation heater was acknowledged and that no 
effort on the part of the parties could make it reach the 800°C temperature that BJC now 
demanded. 
During the meeting, Mr. Nelson was asked to make a presentation on alternative 
heating technologies that would reach the 800°C temperature. 
After discussion and the presentation made by Nelson, Mr. Rick Dearholt of BJC, 
Deputy Director of Projects, was very interested in the U-bent technology and asked if he 
could take the prototype with him when he returned to Oakridge Tennessee. Nelson 
agreed and Dearholdt then stated to Nelson that if he could produce the second generation 
heaters that would reach and hold a temperature of 800°C and have them tested and 
shipped for use by the first part of August, 2001, that Heatsource would be paid for its 
work and product. 
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16. During the same conversation Mr. Szozda stated to Nelson that he knew they 
were asking for a miracle but if Heatsource could accomplish that, that the "money truck 
would back up to the building". Of course Nelson expected he would be paid if he could 
meet those conditions (Nelson Depo. 170). 
17. Willie Hffzel, an employee of Heatsource, attended the June, 2001 meeting in 
Idaho Falls, Idaho. He signed an Affidavit in this case corroborating the statements made 
by Robert Szozda (R. 1374, Addendum 6 ). 
The Deposition testimony of Andrew R. Nelson was taken by counsel for 
Defendants who of course, could not be considered friendly interrogators. The citations 
below are to the line and page of the Deposition. These pages are attached hereto as 
Addendum 7. 
18. First Generation Heater. Page 17 Line 3, request by Heatsource for written 
specification. Page 19, Line 2. DCS failure to provide specifications. All discussions 
were verbal. 
Operating temperature of first generation heater was 650°C. 
P. 22 L. 2 - P . 23 L. 1-8. 
P. 27 L. 21-25. Heatsource was never informed that the operating temperature of 
the probe needed to be 800°C until the meetings in Idaho Falls, Idaho in June, 2001. 
P. 29 L. 2 - P. 30-31. Following the delivery of the heaters to DCS and DMP 
attempted to test them to 800°C and beyond which exceeded the Heatsource design 
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temperature by at least 150°C. The heater would be expected to fail at the high 
temperature. 
19. During the attempt to make the first generation heaters reach 800°C (a 
temperature first mentioned to Nelson after the failure) James Hylton urged Nelson to 
work on an alternative U-bent type heater and told him that there were ways that he could 
be paid for this extra work (R. 172, 173). 
20. After that meeting, a meeting was held in Idaho Falls, Idaho on June 27, 2001 
between Mr. Dearholt, Mr. Szozda for BJC, Mr. Pollard for DMP and personnel of DCS 
and Nelson and Hazel for Heatsource. At that meeting, Mr. Nelson outlined a proposal to 
manufacture new U-bent technology heaters in place of the first generation heaters. He 
stated that this technology would enable the heaters to reach and sustain a temperature of 
800°C, a temperature now demanded by BJC (Nelson Depo P. 109 L. 12-25, P. 110 L. 1-
5, P. 97 L. 1-25). 
21. The crux of this case is thd'testimony of Nelson and Willie Hazel of Heatsource 
relative to a meeting in Idaho Falls, Idaho on the 27 day of June, 2001. Personnel from 
BJC, DMP and DCS were there. Andrew Nelson presented his concept of the U-bent 
technology heater and had brought with him (he had put together from spare parts at his 
shop). Nelson testified that Rick Dearholt was impressed with the U-bent technology and 
took the failed prototype with him back to Oakridge, TN. Before he left, he instructed 
Nelson to proceed with the U-bent technology and to design and manufacture the second 
generation heaters and deliver the same by the first week in August, 2001. Dearholt also 
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statanhat this project Had now transformed into a research and development project 
rather than a fixed price purchase order that DCS had originally issued to Heatsource for 
the first generation heater (Nelson Depo P. 114 L. 11-25, P. 109 L. 12-19, P. 50 L. 1-25, 
P. 51-52 L. 1-14). 
22. Nelson Depo. Pg. 67 L. €1-19 - Nelson and Herb Pollard of DMP had a 
meeting in Idaho Falls, Idaho on about May 16 or 17, where Nelson told Pollard that they 
were trying to test the first generation heaters to a higher level then they had been asked 
to produce and Pollard told Nelson that he was to keep track of his time and he would be 
compensated. 
23.Following the June 27, 2001 meeting, BJC took over the second generation 
heater project and designated Terry Johnson, an employee of a Bechtel Company located 
in the Idaho Falls, Idaho area to supervise Heatsource and test the resulting product. 
Johnson and Pollard visited Heatsource in Salt Lake City, Utah on several occasions 
during the work on the second generation heater; reviewed progress; had extensive 
discussions with Nelson; and assisted in the testing. 
The evidence given by Apdrew Nelson to the fact that BJC assumed control of this 
project following the June 27, 2001 meeting is corroborated by the Deposition testimony 
of Daniel Swender, Ifti employee of Heatsource at the time of the events of this lawsuit. 
Mr. Swender testified to this matter in Deposition in San Diego, California on March 30, 
2005. Pages 22-86. These pag^s are attached as Addendum 8. In summary, he states he 
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was a salesman for Heatsource in the territory of Northern Utah and Southern Idaho. This 
would include DCS and DMP. He had a number of discussions with personnel at DCS. 
He prepared the quote for the first generation heater. 
It was laler learned that the 650°C (1200°F) originally provided by DCS was not 
what they wanted. They wanted a 800°C heater. He testified that the first generation 
heater did not fail, DCS "blew it up". Mr. Swender testified that following that event, 
that either B JC or DMP requested that Heatsource produce a heater of a much higher 
temperature than the first generation heater. 
He testified that during the manufacture of the second generation heater, personnel 
from both BJC and DMP visited Heatsource in Salt Lake City, Utah to monitor the 
progress of the second generation heater. 
SUMMARY OF ARGUMENT 
In its Complaint (R. 1) Plaintiff asserts four causes of action against BJC: 
1. Fraud.1 
2. Quantum Meruit (Implied Contract). 
3. Good Faith and Fair Dealing. 
4. Unjusl Enrichment. 
In the second Amended Complaint (as directed by the Court) Plaintiff claims 
Breach of Implied Contract between Plaintiff and BJC in addition to Breach of the 
1
 Heatsource fraud claims will be argued first because the evidence set forth under that claim also supports the other 
claims. 
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Covenant of Good Faith and Fair Dealing. 
All claims against BJC by Heatsource were dismissed by way of Summary 
Judgment. 
Heatsource asserts claims against Diversified Metal Products for: 
1. Breach of Implied Contract. 
2. Breach of Covenant of Good Faith and Fair Dealing; and 
3. Unjust Enrichment. (R. 232-234) 
The Third Party Complaint against DMP by Heatsource was dismissed by the 
Court by way of Summary Judgment dated January 17, 2006 (R. 956-57). 
ARGUMENT 
POINT I, THE LOWER COURT ERRED IN DISMISSING PLAINTIFFS 
FRAUD CLAIMS AGAINST BJC BY GRANTING BJC SUMMARY JUDGMENT 
ON THOSE ISSUES. 
The Heatsource claim for fraud against BJC was governed in part by the 
provisions of the Utah Uniform Commercial Code §70A-2-721. It reads: 
"Remedies for fraud. 
Remedies for material misrepresentation or fraud include all 
remedies available under this chapter for nonfraudulent 
breach. Neither rescission or a claim for rescission of the 
contract for sale nor rejection or return of the goods shall bar 
or be deemed inconsistent with a claim for damages or other 
remedy." 
The remedies of the code are to be liberally administered §70A-1-106: 
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"70A-la-103. Construction of this title to promote its 
purposes and policies -- Applicability of supplemental 
principles of law. 
(1) This title must be liberally construed and applied to 
promote its underlying purposes and policies, which are: 
(a) to simplify, clarify, and modernize the law governing 
commercial transactions; 
(b) to permit the continued expansion of commercial 
practices through custom, usage, and agreement of the parties; 
and 
(c) to make uniform the law among the various 
jurisdictions." 
This claim calls into play the principles set forth in the Utah case of Pace v. 
Parrish 247 P.2d 273 (Utah Rule 9 URCP). The element set forth in Pace v. Parrish are 
as follows: 
(1) that a representation is made (2) concerning a presently existing material fact 
(3) which was false and (4) which the representor either (a) knew to be false or (b) made, 
recklessly, knowing that there was insufficient knowledge upon which to base such 
representation, (5) for the purpose of inducing the other party to act upon it and (6) that 
the other party, acting reasonably and in ignorance of its falsity, (7) did in fact rely upon it 
(8) and was thereby induced to act (9) to that party's injury and damage. 
The Complaint and evidence in the record show that these elements of Pace v. 
Parrish were satisfied. In this regard the meeting of June 27, 2001 is critical and the 
testimony of Andrew Nelson follows: 
"A« June 21^ meeting. Up until that point, we had been 
asked by - - by Bechtel, ultimately via Jim Hylton and Terry Johnson 
was in the picture at that point, to - - to determine limiting factors of 
the original design and what would be necessary to either modify 
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that probe or design a new robe that would beat this - - this new spec 
of 800 degrees Celsius. 
The - - at the June 27th meeting, I had with me a sample of a 
U-bent design probe that had a brass slug in the unit similar to the 
original design. This slug was similar in material makeup to the 
original - - to the original unit. This unit had been tested and had 
actually melt - - the brass slug had actually melted because of the 
temperature that we were driving the unit to and there may have been 
a little bit of - - since that was a prototype unit, it may have been a 
little loose in the boring process. The unit was about half disfigured 
and caved in. You can physically see that the unit had become 
molten and that the actual heater component was still intact and 
operational. 
We brought that into the - - I was asked in the meeting to 
provide alternative technologies or approaches to reach this 900 
degrees Centigrade testing goal. And I presented a few different 
aspects. One was an axial approach where we - - where we zoned 
different units in a nonuniform method, which they didn't like. They 
wanted a stacked zone configuration. We talked about an impeded 
heating method that they weren't necessarily comfortable with. And 
Rick Dearholdt was very excited about this slug that we had there to 
the point where he said would it be all right if I took this back to 
Bechtel, this clearly shows that we've transitioned from a design 
build to an R&D mode on this - - on this project. And I said, "Gosh, 
do you really want to take it back, it's melted?" 
And he said, "Well, this shows the temperatures we're 
achieving." And he then placed emphasis on how critical this project 
was. The timing had absolutely been met and that - - and that - -
they were - - they were comfortable with the U-bent approach and 
they wanted us to do whatever it took to meet that - - that August 
shipping deadline. And he said, "Keep track of your time, don't get 
carried away with" - - "don't get carried away with overhead and 
profit charges, and we'll" - - "we'll see that you guys get taken care 
of." And then Rob Szozia reiterated that, he said specifically - - I 
remember this very clearly because it threw me on my heels, he said, 
"What we're asking for in here is a miracle, with this time schedule 
and the" - - "and the production schedule we're asking for." And he 
said specifically, "If you can make this happen, the money truck will 
be backing up to the building." (Nelson Depo. P50-52) 
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All of the parties at the meeting acknowledged the first generation heater did not 
make the new spec of 800°C demanded by BJC. BJC then requested Heatsource to 
produce the second generation heater by the first week of August, 2001 and Heatsource 
was to keep track of its time and material and it would be compensated. Mr. Szozda, the 
manager of the Salt Melter Project, again stated that if Heatsource could produce the 
second generation heater with the new spec of 800°C by the first week in August, 2001, it 
would be a miracle and that the money truck would back up to its building. 
Rick Dearholt filed two Affidavits in this action (Addendum 9). One was filed 
approximately June 7, 2002 in support of BJC s Motion for Lack of Jurisdiction. That 
motion failed (R. 81). In his second Affidavit, Mr. Dearholt admits that he traveled to 
Idaho when DMP was having problems and failures and admits that some of DMP sub-
contractors may have attended the meeting in Idaho, but he denies knowing any of them 
by name and states further that he never met directly with any representatives of Plaintiff. 
He denies that he entered into a contract with any subcontractor, including Plaintiff, and 
never directed Plaintiff to design or test the U-bent second generation heater (he 
conveniently forgets that he took the second generation prototype back to Oakridge, TN 
with him). He doesn't deny that he had Terry Johnson, from a sister company, oversee 
the production of the second generation heater and he doesn't deny that he had no 
intention of paying anybody for the work on the second generation heater. Instead, he 
states that he instructed DMP to get the project back on track to fulfill its obligations 
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under its contract with BJC. He states that whatever direction was given to Plaintiff, 
came from DMP not BJC. 
Importantly he states that he had no contract with Plaintiff. Although, in the 
second Affidavit, he acknowledges the presence of Andrew Nelson and Heatsource at that 
meeting on June 27, 2001. He makes perfectly clear that he is not going to pay anyone to 
manufacture and produce the second generation heaters; he is there to simply enforce his 
contract with DMP. However, there are some ambiguities in the contract and specs 
between BJC and DMP (Deposition of Todd Lindstrom). 
He does not deny that Heatsource designed and manufactured the second 
generation heaters and tested and delivered the same within the time constraints of BJC. 
He does not mention the fact that he assigned Terry Johnson, an employee of a Bechtel 
company, to oversee the manufacturing of the second generation heaters. He does not say 
that Heatsource produced a 650°C heater that DCS requested and that DCS and DMP 
tested it to a temperature in excess of the design temperature of 650°C and that is where it 
experienced failures. We may infer that in his position as deputy director of projects that 
he is fully aware of what was going on regarding the heaters. He now evidently has no 
knowledge of those facts. He evidently now declines to discuss those facts and relies on 
his contract with DMP. 
The Affidavit states that DMP was having failures and those failures are not 
discussed nor the basis for a proposed solution. The only thing he says is that he came 
out to Idaho Falls, Idaho to get the program back on track. We may infer from that he 
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meant a heater reaching 800°C to replace those that failed and were only designed to 
reach 650°C. Evidently, he disagrees with his engineer, Bill Huxtable (Addendum 12). 
It is impossible to believe that the deputy director of projects could not be fully 
aware of all of the facts and circumstances surrounding the heater issue. 
tfe knew or should have known that his engineer, James Hylton, had proposed a 
prototype heater that would reach and hold 500°C temp. (R. 688). He knew or should 
have knowli that at the June 17, 2001 meeting in Idaho Falls, Idaho, Mr. Hylton had 
proposed to Andrew Nelson to work on the U-bent technology that Nelson had suggested 
(Nelson Depo. Pg. 173). He knew or should have known of the Huxtable report, that 
clearly shows a heater temperature of 650°C. 
Brief research would have shown him that BJC provided Heatsource with a 
temperature of 650°C. Shortly after the purchase order was issued, Bill Huxtable 
prepared a report where the temperature would remain at or below 650°C. James Hylton 
prepared a drawing of a probe showing the temperature to be 500°C and there is an 
internal discrepancy in the specifications given to DMP. The spec does mention 800°C, 
but states that the wiring shall be 650°C. Of course the wiring would fail if ramped up to 
800°C. We mention all of this because the temperature was a moving target. 
To conclude: 
1. A representation was made; to: 
2. Heatsource, if it would produce the U-bent technology heater and deliver it by 
the first week in August, 2001, it would be paid; 
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3. Bechtel said Heatsource would be paid if the conditions were met; 
4. This was false, because as Mr. Dearholdt states, he has no intention of paying 
anyone for any extra work; 
5. The statements about payment were false or recklessly made; 
6. Heatsource expected payment and the offer of payment on condition induced 
the tort act and Heatsource acted reasonably and in ignorance of the true intentions of 
BJC; 
7. But did rely there on; 
8. and was there by induced to produce, test and deliver the second generation 
heaters; 
9. BJC did not pay in whole or in part; 
10. to the injury and damage of Heatsource. 
It is impossible to believe that the deputy director of projects would not be fully 
aware of the all facts and circumstances surrounding the heater issue. It is perfectly clear 
that BJC had no intention of paying for the second generation heater even though the 
second generation heater was entirely different involving different materials and different 
technology than the first generation heater. 
POINT II. THE LOWER COURT ERRED IN DISMISSING PLAINTIFFS 
CLAIM FOR UNJUST ENRICHMENT. 
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The term "Unjust Enrichment" - Quantum Meruit - has been defined - appellate 
courts and applied or not applied in numerous cases. A fairly recent case is that of Davies 
v. Olson, 746 P.2d 264, which states: 
"Quantum meruit has two distinct branches. Both branches, 
however, are rooted in "justice," see Lakeshore Fin. Corp. v. 
Comstock, 587 F.Supp. 426, 429 (W.D.Mich. 1984), to 
prevent the defendant's enrichment at the plaintiffs expense. 
See Hazelwood Water Dist. v. First Union Management, Inc., 
78 Or.App. 226, 715P.2d498 (1986). 
Contract implied in law, also known as quasi-contract or 
unjust enrichment, is one branch of quantum meruit. A quasi-
contract is not a contract at all, but rather is a legal action in 
restitution. See 1 A. Corbin, Cor bin on Contracts § 19, at 44, 
46 (1963). The elements of a quasi-contract, or a contract 
implied in law, are: (1) the defendant received a benefit; (2) 
an appreciation or knowledge by the defendant of the benefit; 
(3) under circumstances that would make it unjust for the 
defendant to retain the benefit without paying for it. See 
Berrett v. Stevens, 690 P.2d 553, 557 (Utah 1984) (using the 
term "unjust enrichment"). The measure of recovery under 
quasi-contract, or contract implied in law, is the value of the 
benefit conferred on the defendant (the defendant's gain) and 
not the detriment incurred by the plaintiff, see First Inv. Co. v. 
Andersen, 621 P.2d 683, 687 (Utah 1980), or necessarily the 
reasonable value of the plaintiffs services. 
A contract implied in fact is the second branch of 
quantum meruit. A contract implied in fact is a "contract" 
established by conduct. See Restatement (Second) of 
Contracts § 5 comment a (1981). The elements of a contract 
implied in fact are: (1) the defendant requested the plaintiff to 
perform work; (2) the plaintiff expected the defendant to 
compensate him or her for those services; and (3) the 
defendant knew or should have known that the plaintiff 
expected compensation. See Kintz v. Read, 28 Wash.App. 
731, 626 P.2d 52, 55 (1981); see also Restatement (Second) 
of Contracts § 5 comment a (1981) (providing that terms of 
promise or agreement are those expressed in language of 
parties or implied in fact from other conduct); 1 S. Williston, 
Williston on Contracts § 3, at 8—10 (1957) (defining implied 
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in fact contracts as obligations arising from mutual agreement 
and intent to promise where parties do not express agreement 
and promise in words); 1 A. Corbin, Corbin on Contracts § 
18 (1963) (noting that implied contracts impose contractive 
duty by reason of promissory expression and are no different 
than express contracts, although different in mode of 
expressing assent). "Technically, recovery in contract implied 
in fact is the amount the parties intended as the contract price. 
If that amount is unexpressed, courts will infer that the parties 
intended the amount to be the reasonable market value of the 
plaintiffs services." Kovacic, A Proposal to Simplify 
Quantum Meruit Litigation, 35 Am.U.L. Rev. 547, 556 
(1986)." 
The factual basis for this claim is based upon the deposition testimony and 
Affidavits of Andrew Nelson; the Affidavit of William Hazel and the Deposition 
testimony of Daniel Swender. The evidence which meets the guidelines established by 
the Utah cases is this: 
Testimony of Andrew Nelson. The testimony is set forth on page 49-52 of 
Volume I of the Deposition. The evidence before the June 27 meeting was that 
Diversified Control Systems (DCS) had ordered from Plaintiff 20 heaters that would 
reach and maintain 650°C. Heatsource fulfilled that contract without ever seeing a 
written specificationf 
Following the June 27 meeting, the U-bent second generation heaters were 
manufactured and delivered timely to DMP for BJC, tested and used at Oakridge, TN. 
Terry Johnson, BJC's designated agent, visited Plaintiffs plant in Salt Lake City, 
Utah together with Herb Pollard of DMP offered suggestions and supervised the 
construction of the second generation heaters. 
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The Deposition of Daniel Swender Pg. 44-63 is enlightening (Addendum 9). 
We Find in that testimony that DCS, who was Swender's customer in his territory, 
was no longer involved in the project after the June 27 meeting. From then on, the 
project was managed by DMP and Terry Johnson for BJC and by Rick Dparholt, Deputy 
Director of Projects. Rick Dearholt called Heatsource weekly, if not daily, to inquire 
about the project and its progress (Depo. Daniel Swender, Addendum 9). 
The testimony of Swender is illuminating in other particulars. 
The first generation heater was accepted and paid for and then they came back and 
needed it to be hotter. Heatsource did build the higher temperature heater (pg. 36-37). 
DCS gave Heatsource the wrong specs (pg. 44). 
Andy told Swender that Bechtel Jacobs said if this worked out, BJC would take 
care of him. He heard that several times. At the time, and ever since, these statements 
were made by DMP or BJC "it was not DCS anymore" (pg. 60). 
Dan testified that if the project was going to be 2 or 3 times more expensive, 
Heatsource would still just do it on a verbal discussion with the client. Asked whether 
Heatsource got burned when people did not pay, he answered "Bechtel Jacobs" (pg. 63). 
To emphasize the evidence in this case, we invite the Courts attention to the 
opinion of Dr. Noel de Nevers, from the University of Utah Engineering School. He has 
filed a report in this action and it is attached as Addendum 10. It cannot be paraphrased, 
it must be read in full and he concludes that the changes made to the second generation 
heater from the first generation was substantial and not trivial. 
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A recent case on this subject is Emergency Phys. Integrated Care v. Salt Lake 
County, 586 Utah Adv. Rpt 3, which states: 
"f 10 ... Quantum meruit has two branches, contract 
implied in law (also referred to as unjust enrichment or quasi-
contract) and contract implied in fact, Davies, 746 P.2d at 
269. 
Tf 11 To prove the existence of a contract implied in law, a 
plaintiff must establish the following:,f (1) [T]he defendant 
received a benefit; (2) an appreciation or knowledge by the 
defendant of the benefit; (3) under circumstances that would 
make it unjust for the defendant to retain the benefit without 
paying for it." Id. The district court entered summary 
judgment against EPIC after it concluded that EPIC could not 
establish the first element of a quantum meruit claim because 
the emergency services its physicians provided to county 
inmates did not confer a benefit on the County. We 
accordingly focus our discussion on this element." 
(1) BJC received a benefit in that Heatsource provided a second generation heater 
involving new technology to reach 800°C now as requested by BJC. 
(2) Appreciation or acknowledged by Defendant of the benefit (See Rick 
Dearholdt and Rob Szozda Email following delivery of the heaters, Addendum 13). 
(3) It would be unjust for Defendant to retain the benefit without paying for it. 
BJC claims that their specs never changed and therefore they shouldn't have to 
pay. Therein lies the injustice. Plaintiffs initial exposure to this matter was by purchase 
order and not by subcontract. Plaintiff was not bound by any requirement of heat 
parameter except the 650°C provided by DCS. DCS, who was a subcontractor, tested the 
heater beyond the 650°C range and of course they "blew up". 
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Plaintiff had no contract with BJC until the meeting of June 27, 2001. BJC 
requested the work; Plaintiff expected BJC to compensate it; and BJC knew or should 
have known that Plaintiff expected compensation. Thereafter BJC supervised Plaintiffs 
work until its completion. 
Now is the time to discuss the operating temperature of the first and second 
generation heaters in more detail. The operating temperature of the heaters has always 
been a moving target. None of this was known to Plaintiff until the June 27, 2001 Idaho 
Falls, Idaho meeting. He was never given a written specification until discovery in this 
lawsuit. The purchase order from DCS was based upon verbal instructions from DCS. 
The temperature at that time was 650°C. That was the temperature given verbally to 
Heatsource. Then on January 5, 2001 Mr. Bill Huxtable, a PE - lead MSRE process 
engineer, drafted a calculation relative to the probe system and in particular the sparger 
tip. This specification is attached as Addendum 11. Most of that is not relative to the 
issues now pending. Only sheets 2, 3, and 4 note paragraph 11 on sheet 4 which states: 
"The operation will be held until the salt is melted below the 
probe tip again. Then the fourth heater will be set at 650°C and then 
the probe inserted another 6". Once fully inserted, the power to the 
fourth element will be increased to 1500 watts. (Probe temperature 
will always be limited to below 650°C to prevent heater failure.)" 
It will be noted that DCS and BJC, through Mr. Huxtable, agree on the 650°C 
temperature provided to Heatsource by DCS. The heaters were designed to reach that 
temperature and in fact reached that temperature and beyond before problems developed 
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in testing by DMP and DCS. The heaters did not fail, but DMP and DCS raised the 
temperature beyond the 650°C design temperature and blew up the heaters. 
On April 27, 2001 again, without the knowledge of Heatsource, and just before the 
first generation heaters were developed, DMP proposed on April 27, 2001, a procedure 
test plan stating that the heaters reach 800°C (attached as Addendum 12) is dated less 
then 30 days before the first generation heaters were delivered. 
At and shortly before the June 27, 2001 meeting in Idaho Falls, Idaho, BJC made 
clear, verbally, that it now wanted 800°C heaters. 
In contrast, there was no doubt that DCS ordered 650°C heaters. From the 
deposition testimony of Todd Lindstrom states: 
"Q But that's at 1200 degrees Fahrenheit. Can you read that? 
A Yeah, the sheath temperature at 1200. 
Q Doesn't that suggest to you that the heaters would have a capacity of 
1200 degrees Fahrenheit? 
A Not necessarily. It could mean that he was going the run them to a 1200 
degrees Fahrenheit and see that we didn't have a larger Delta T than 300. 
Q Would it also suggest to you that you had told him that the capacity of 
the heater would be 1200 degrees Fahrenheit? 
MR. SWENSON: Objection, asked and answered. 
You can go ahead and answer it. 
A It could." (Depo. Pg. 34 Ln. 13-25 and Pg. 35 Ln. 1) 
DCS does not question the fact that it ordered a 650°C heater from Plaintiff, 
Heatsource. 
POINT III, THE LOWER COURT ERRED IN GRANTING SUMMARY 
JUDGMENT ON PLAINTIFFS CLAIM OF BREACH OF COVENANT OF GOOD 
FAITH AND FAIR DEALING. 
This claim is not related to any of the other claims made by Plaintiff, Heatsource. 
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The case of St. Benedicts Dev. v. St. Benedict's Hospital, 811 P.2d 199 (Utah 
1991) the Court, in a detailed opinion, discusses the covenant of good faith and fair 
dealing in the following manner: 
"In its first cause of action, the development company 
asserts that it is entitled to injunctive relief because the 
hospital's participation in the construction of an additional 
professional building is a breach of the hospital's implied 
duty of good faith and fair dealing. Similarly, the second 
cause of action seeks damages for the hospital's failure to deal 
with the development company in good faith and to treat it 
fairly. In granting defendants' motions to dismiss the 
complaint, the trial court did not consider these claims 
separately from the other breach of contract claims. We think 
it should have. We hold that, as a matter of law, the 
development company's complaint states a claim for a breach 
of the implied covenant of good faith and fair dealing and 
defendants' motion to dismiss that claim was improperly 
granted. 
... For commercial contracts, a covenant of good faith 
is statutorily imposed. Utah Code Ann. §70A1-203. Under the 
covenant of good faith and fair dealing, each party impliedly 
promises that he will not intentionally or purposely do 
anything which will destroy or injure the other party's right to 
receive the fruits of the contract. Bastian v. Cedar Hills 
Investment & Land Co., 632P.2d 818, 821 (Utah 1981); 
Ferris v. Jennings, 595 P.2d 857 (Utah 1979). A violation of 
the covenant gives rise to a claim for breach of contract. Beck, 
701P.2dat798. 
An examination of express contract terms alone is 
insufficient to determine whether there has been a breach of 
the implied covenant of good faith and fair dealing. S. Burton, 
Breach of Contract and the Common Law Duty to Perform in 
Good Faith, 94 Harv. L. Rev. 369, 371 (1980). To comply 
with his obligation to perform a contract in good faith, a 
party's actions must be consistent with the agreed common 
purpose and the justified expectations of the other party. 
Restatement (Second) of Contracts §205 comment a (1981). 
The purpose, intentions, and expectations of the parties 
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should be determined by considering the contract language 
and the course of dealings between and conduct of the parties. 
Here, in addition to the hospital's express promises, the 
language in the agreements and the parties' conduct indicate 
an intent to cooperate in acquiring and retaining tenants for 
both of the buildings leased by the development company. 
The alleged facts indicate that the hospital did not proceed in 
a manner consistent with the justified expectations of the 
development company or the intentions of the parties. The 
hospital's encouragement of a competing office building 
suggests that there may have been a breach of the implied 
covenant of good faith and fair dealing." 
The facts in this case that are set forth above show that Plaintiff was engaged by a 
purchase order from DCS. The temperature that the heater had to reach was 650°C or 
1200°F. Heatsource produced the heaters according to the verbal specifications, but 
when tested by DMP and DCS at a temperature much higher then the design temperature 
of 650°C, they failed. At a meeting attended by personnel of all parties involved on June 
27, 2001 in Idaho Falls, Idaho, this problem was discussed and a presentation made by 
Andrew Nelson of alternative technologies including the U-bent technology that was 
adopted by B JC and a prototype taken with them back to Oakridge, TN. 
Specifically, Mr. Dearholt and Mr. Szozda stated at that meting that if Heatsource 
could create a U-bent technology heater that would sustain 800°C and if Heatsource could 
do this and test and deliver the heaters by the first week in August, 2001, that Heatsource 
would be paid. In fact, the money truck would back up to the building. 
Heatsource produced the new technology heaters, tested to 800°C and were 
accepted by BJC and used in the Salt Melter Project. However, when Heatsource and 
DCS and DMP forwarded bills to BJC to pay, it was refused upon the grounds that the 
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heat specifications had not changed. However, the truth is that the temperature given 
Heatsource of 650°C would be expected to fail at 800°C. When BJC ordered the U-bent 
heaters from Heatsource, subject to conditions met by Heatsource, good faith and fair 
dealing becomes immediately into focus. The covenant was breached when BJC refused 
to pay. 
Not long after the refusal, Heatsource was required to close its doors because 
without the BJC payment, it was forced to close. Heatsource was a growing 3 million 
dollar company. That is an amount of damage. 
POINT IV. THE LOWER COURT ERRED IN DISMISSING PLAINTIFFS 
CLAIM FOR UNJUST ENRICHMENT. 
There are subtle element differences between this cause of action and the ones 
cited above. In the recent case of Alpha Partners, Inc. v. Transamerica Investment 
Management, 2006 P.3d (2006 UT App 331) the Court quotes from an earlier Utah case 
as follows: 
""Three elements must be present before unjust enrichment 
may serve as a basis of recovery." Concrete Prods. Co. v. Salt 
Lake County, 734P.2d910, 911 (Utah 1987). 
"[T]here must be (1) a benefit conferred on one person 
by another; (2) an appreciation or knowledge by the 
conferee of the benefit; and (3) the acceptance or 
retention by the conferee of the benefit under such 
circumstances as to make it inequitable for the 
conferee to retain the benefit without payment of its 
value." 
Id. (alteration in original) (quoting Berrett v. Stevens, 690 
P.2d 553, 557 (Utah 1984)). "The benefit conferred on the 
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defendant, and not the plaintiffs detriment or the reasonable 
value of its services, is the measure of recovery." Bailey-Allen 
Co., 876 P.2d at 425-26 (emphasis omitted)." 
There can be no question that a benefit was conferred upon BJC. The heater 
temperature was always a moving target until the meeting of June 27, 2001 when 
Heatsource was advised that the heater must reach 800°C. Heatsource was given the 
temperature of 650°C by DCS and a purchase order issued by DCS, following testing and 
when tested by DMP and DCS at a temperature much higher then 650°C, failure was 
expected. 
BJC knew or should have known when DCS made a mistake. BJC should have 
further known that Heatsource was never given any written specification as to the heat. 
The second generation heater required different technology, new material and design. 
BJC had to know that the benefits conferred by Heatsource to BJC when it used the new 
heaters in the Salt Melter Project successfully. It was obligated to pay Heatsource for 
their work and materials. 
POINT I. THE COURT ERRED IN DISMISSING ALL OF PLAINTIFFS 
CLAIMS AGAINST DMP FOR SUMMARY JUDGMENT. 
DMP received a sub-contract from BJC. It in return sub-contracted the heaters to 
DCS. Incidentally both companies were in on the bid to BJC together. Even so, DCS 
was given a sub-contract from DMP for work and product including the heater. 
The work and labor applicable to the second generation heater are applicable here. 
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Following the meeting with Mr. Dearholt and Mr. Szozda, Nelson continued to 
have a meeting with personnel of DMP and DCS relating to the heater. Mr. Nelson's 
testimony regarding DMP follows: 
"Q. Herb never told you that DMP was going to pay 
you, did he? 
A. We had specific discussions after the 27 meeting. 
I think Darin - - Darin was there - - was there and we were - -
as well, and we were discussing how we were basically - - the 
administration of this and Herb , you know, emphasized the -
- emphasized the team concept in making the - - the goals of 
Bechtel and joint goals of all involved at that point. And 
assured us that - - you know, assured me specifically that we 
would - - you know, working together both as a team to solve 
the technical issue and working as a team to get along with 
Bechtel's acknowledgement that we were going to - - we'd be 
compensated for our work." 
DMP was on the hook to Bechtel to produce a heater that would hold a 
temperature that BJC demanded. 
Heatsource conferred a benefit upon DMP when it manufactured the new 
generation heater that reached the requested temperature of 800°C. It was obligated to 
pay Heatsource for this job because it saved DMP a lot of money. 
The other arguments for Implied Contract and Breech of the Covenant of Good 
Faith and Fair Dealing has been dealt with above and are equally applicable here. 
CONCLUSION 
BJC ordered an 800°C heater from Heatsource when it was found that the earlier 
650°C heater specified by DCS would not work. 
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BJC took a new Heatsource prototype of the new generation heater to Oakridge, 
TN and before that authorized Heatsource to produce the second generation heater that 
would produce the 800°C. Heatsource performed in a timely manner and the new heaters 
were used in the Salt Melter Project at Oakridge, TN. BJC didn't pay because they said 
there was no change. Changes were abundant and necessary as shown by the evidence 
for Plaintiff. Neither BJC nor DMP should be permitted to get a something for nothing, 
force Plaintiff out of business and fail to pay damages in this case. 
/ A* 
RESPECTFULLY SUBMITTED this _ 6 _ day of February, 2008. 
GARRETT & GARRETT 
Edward M. Garrett 
Attorney for Appellants 
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Kevin D. Swenson 
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Attorney for Diversified Metal Products, Inc 
and Diversified Control Systems, LLC 
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47 South Oranoe Street * PHONE (601) 236-2900 
Surte D-3 
SALT LAKE CITY, UT 84116 FAX (£01) 236-2917 
Wednesday, July 12, 2000 
Todd Lindstrom 
DCS 
1618 South Columbus St 
Boise, UT 83705 
Dear Todd: 
The following is information supporting our approach to the immersion heater 
application. 
Design Criteria: 
1. 100 Percent Duty Cycle in excess of 6 Days 
2. Delta T of insert to heath. less than 300 f at a sheath temp of 1200 f. 
3. 5 Zones-of Control 
4. Packaging and wiring to fit in a 2" Sched 40 tube 30 feet in length with 3/8 pipe through 
center. 
5. Sensors monitpring heater temp and outer sheath temp far each zone. 
Our approach uses an insert assembly which slides into the tubs and allows all electrical and 
sensor connections to be attached at the panel or junction box. Each 2one features multiple heat 
circuits allowing the zone to continue operating ai a reduced output in the case of an individual 
circuit failure within that zone. Each zone features an internal sensor to monitor heatEr temp and 
an extornal sensor to monitor the wall temperature of the probe. Our testing shows that the only 
way to meet the 300 degree Delta T spec is to ensure conductive rather than convective or 
radiant heat transfer. We address this in two areas. First the heating circuit mechanical design 
is such that expansion is greater than the core material. Secondly the core design maximizes 
the contact surface area significantly reducing the watt density of the transfer surface when 
compared to coiled or spiral element options. The core is also designed to expand at an optima! 
rate ensuring good heat transfer and low internal temperatures. 
We are preparing a functional test of a two zone unit with the tube that was supplied to us. We 
will provide you with detailed data and video of that test. 
Please contact me if you have any questions: 
PA 
ADDENDUM "3" 
Edward M. Garrett, #1163 
GARRETT & GARRETT 
2091 East 1300 South, Suite 201 
Salt Lake City, Utah 84108 
Telephone: (801) 581-1144 
Facsimile: (801) 581-1168 
Attorney for Plaintiff 
IN THE THIRD JUDICIAL DISTRICT COURT 
IN AND OF SALT LAKE COUNTY, STATE OF UTAH 




BECHTEL JACOBS COMPANY LLC, ] 
Defendant. ] 
) AFFIDAVIT OF ANDREW R. NELSON 
) Case No.: 020901874 
i Judge: Roger A. Livingston 
STATE OF UTAH ) 
:ss. 
COUNTY OF SALT LAKE ) 
Andrew R. Nelson being first duly sworn says: 
1. That I am a resident of Bountiful, Davis County, State of Utah and am President of E 
& M Sales West Inc., dba as Heatsource a corporation. I organized the corporation. 
2. I graduated from Westminster College in Salt Lake City, Utah with a technical degree 
and have over 20 years experience as a controls engineer. 
3. In May 2000, we received a call from personnel of Diversified Control System 
("DCS") of Boise, Idaho soliciting a quotation for heater probes and temperature controls. It was 
explained that they needed a heater that could be put inside a pipe and that there would be a 
02 HAY 20 p;i £..:[. g 
cooling tube through the center of the pipe. We were told by Todd Linstrom of DCS that the unit 
would be running to a maximum of 1200° F. 
4. Diversified Control System of Boise, Idaho, is an affiliated company of Diversified 
Metal Products ("DMP") of Idaho Falls, Idaho. It is believed that DMP had the initial contract 
with Bechtel Jacobs Company, the contract holder for a project at the OakRidge National Labs 
issued by the United States Department of Energy for nuclear waste cleanup. However, it was 
not until much later that Heatsource learned of the involvement of Bechtel Jacobs. 
5. After numerous discussions with personnel at DCS, Heatsource submitted a bid and 
test data dated September 28, 2000 to supply the heat probes. This bid was accepted by DCS and 
Heatsource began the process of the manufacture of the units in accordance with specifications 
provided by DCS and the test data supplied by Heatsource. On completion, Heatsource tested 
the units and they worked perfectly meeting the criteria supplied by DCS. 
6. Following the shipment to DCS however, we learned that when the units were tested 
by DCS that the units failed because DCS had applied heat in excess of its design criteria and the 
test data supplied by Heatsource. 
7. DCS did pay Heatsource for these units. 
8. On June 27, 2001, we were invited to attend a meeting in Idaho Falls, Idaho between 
personnel from DCS, DMP and Bechtel Jacobs. The discussions of that meeting centered on the 
fact that the specifications given to us by DCS did not meet the requirements of Bechtel Jacobs 
which required the application of a greater degree of heat than the specifications set forth by 
DCS. 
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9. The heat probes provided by our company worked perfectly at the heat tolerances 
provided by DCS, but did fail and would be expected to fail at the level of heat applied by DCS 
which far exceeded that of its original specification. 
10. The discussion then centered on the request by Bechtel personnel to Heatsource to 
present other technologies that would achieve the performance that Bechtel was looking for. 
Bechtel personnel stated that the project had now transitioned to a research and development 
project. Heatsource presented several options. Bechtel agreed that the U-Bent technology was 
the unit they wanted Heatsource to design and build. 
11. At least two (2) employees from Bechtel Jacobs Company, Rob Scoscia and Rick 
Dearholdt attended this meeting. It was evident to them that the DCS specifications were 
incorrect and that in order to meet the requirements of Bechtel, a different design and other 
technologies suggested by Heatsource would have to be employed. 
12. At that point, Heatsource was directed by Bechtel Jacobs employees to design, 
develop, test and deliver new units. 
13. We brought to the June 27, 2001 meeting, a different unit we had manufactured with a 
different style of heater This unit had functioned at temperatures in the 900° C. range. Mr. 
Dearholdt took this unit with him to show others at Bechtel Jacobs the technology advances being 
made. 
14. I was told by Rob Scoscia of Bechtel Jacobs that they realized that they were asking 
the impossible, but if we could produce these units and that the units met their criteria by August 
2001, that Bechtel would pay us for the manufacture, testing and delivery of these units. 
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15. The personnel of Bechtol Jacobs Company knew that Heatsource was a Utah company 
and that these units would be manufactured in Salt Lake City, Utah. 
16. Immediately after this meeting, we embarked upon a program to construct the units 
and this required virtually round the clock labor in order to meet the delivery date of August 
2001. During the period of manufacture, our personnel were constantly under the supervision of 
Mr. Terry Johnson who was instructed by Bechtel to supervise this project. Terry Johnson visited 
our plant regularly during the process of manufacture to observe and discuss and supervise the 
design and manufacture of the units. He did approve the result. I estimate that he made at least 
three (3) trips to Utah to our plant during the period of manufacture and testing. 
17. The units were then taken by our personnel to Idaho Falls, Idaho for full power 
testing. The units were installed under the supervision of Terry Johnson of Bechtel Jacobs and 
accepted by him for Bechtel Jacobs. 
18. Although we had reached an agreement with Bechtel Jacobs on June 27, 2001 that 
they would pay for the units if they met their criteria and were delivered timely, Bechtel Jacobs 
has refused to pay for the same and has failed to give a reason why Heatsource has not been paid. 
DATED this / 7 day if May, 2002 
Andrew R Nelson 
SUBSCRIBED and SWORN to, before me, t h i s / / day of May, 2002 
NOTARY PUBuiC 
JAMES D GARRET7" 
2091 EAST 1300 SOUTH *2Q1 
SALT LAKE CITY UT 84108 
MY COMMISSION EXPIRES 
AUGUST 17~H ?001 
STATE OF UTAH 
^Jrf™ ^ ^U^M 
My Commission Expires 
Notary Public 
Residing in St c, h7 
K 
CERTIFICATE OF MAILING 
I hereby certify that on this / _ day of May, 2002,1 caused a true and correct copy of the 
foregoing AFFIDAVIT OF ANDREW T NELSON to be mailed, first class, postage prepaid to 
the following 
Bryan Benard 
HOLLAND & HART 
60 East South Temple #2000 
Salt Lake City, Utah 84111 
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EXHlKri "ft ' / / 
HOME SITE mt)£% UkSCH 
Joint Companies & Aiiianc 
Several Bechtel companies have aligned themselves with many other leading organizations in joint ventu 
alliances. Here are some examples: 
/-Y.LTERRA 
Altsrra Partners: A premier global developer, owner, financier, and manager of world-class airports and i 
infrastructure. The company, headquartered in London, is owned by Bechtel Enterprises and Singapore Char 
Enterprise, a wholly owned subsidiary of the Civil Aviation Authority of Singapore. 
Automated Power Exchange fAPX): A leading provider of e-commerce services for the electricity industry. 
Enterprises is an investor in the company. 
j.M.T. Sechtel Metodo Telecomunicacoes Ltda.: A joint venture company with Metodo to pursue opportune 
growing Brazilian telecommunications market. 
B°NIKEL Bantrel Co.: An Alberta-based provider of a complete range of high quality engineering, procurement 
construction/construction management (EPCM) services. Bechtel is a shareholder in the company. 
g t f J L ^ ^ a s^re.-.- BCN Data Systems: BCH is an England-based joint venture between Bechtel Enterprises and Amey pic. Con-
partners' unparalleled experience in the power generation and telecommunications industries with CellNet< 
technology, BCN operates and maintains advanced fixed wireless data communications networks for energy 
companies outside the United States. 
http://www.bechtel.coo^partacre.html 4/24/2002 
_ ) ^ 
^grpozatumi Aboofraa—ei: - a i a a s t » 
t^^3EBll^BM Bechtel B&W Idaho: The management and operations contractor for the U.S. Department of Energy at th 
National Engineering and Environmental Laboratory CINEEL) located in Southeastern Idaho. Bechtel B&W Ida 
of Bechtel National, Inc. (BNI), BWX Technologies, Inc. (BWXT), and the Inland Northwest Research Allianc 
Bechtel Sigdo Koppers: A construction joint venture with Sigdo Koppers to pursue mining opportunities in ( 
information, call Bechtel in Chile at (56-2) 675-1131. 
3echtei Bettis, Inc.: Bechtel Bettis, a Bechtel subsidiary, manages and operates the U.S, Navy Nuclear Pn 
Program's Bettis Atomic Power Laboratory for the U.S. Department of Energy. 
ctechteiCOSAJPI: A joint venture with Cosap-i S.A. to pursue engineering and construction opportunities ir 
BECHTEL ^^.^L^cobsJJXl: A joint venture of Bechtel National, Inc. (BNI) and Jacobs Engineering Group.Inc. in co 
JACOBS - ^  with Jacobs Engineering Group, Inc., formed to manage and integrate environmental restoration for the 
Department of Energy at its facilities in Oak Ridge, Tennessee; Paducah, Kentucky; and Portsmouth, C 
China American International Engineering, Inc.: A joint venture with China International Trust and Investmer 
(CITIC) that supports Bechtel in current China projects. For information, call Bechtel in Beijing at (86-10) 4 
Gtadon, Inc.: An Internet-based project information and management services company. Bechtel Enterpri 
investor in the comDanv. BT ^ i p y
Citato* 
http^/www.bechtel .com/partners itfmL 4/24/2002 
corporation: About Be^  ' si - Alliances Page 3 of 4 
ESSI is a consulting and software company focused on transforming technical data into information assets 
Enterprises is an investor in the company. 
c Global Supply Group: A Bechtel company that helps its customers reduce costs and eliminate waste by im automating, and streamlining the supply chain management process. 
C*W*MHy 
Incepta Ventures: A company that manages two capital funds sponsored by Bechtel Enterprises: Ince 
Communications Investments, LP, and Incepta Partners, LP. The funds invest in a diversified portfoiit 
telecommunications companies. 
INCEPTA" 
tplfQ^iCiirsVVb^W Infra struct u re Wo rid: InfrastructureWorld provides organized knowledge, transaction facilitation, life-cycle 
management tools, and deal-structuring assistance through a combination of the Internet, other technology 
and advisory services for governments and businesses involved in infrastructure projects around the w 
InfrastructureWorld also built iwKnowledge, the largest global directory to the infrastructure industry. B 
Enterprises is an investor in the company. 
InterGen: A jointly owned company to develop, own, and operate state-of-the-art power plants and relatec 
electricity infrastructure around the world. Shell and Bechtel Enterprises are the owners. 
* c J L - Internationai Water (IW): An international water development services company, owned jointly by Bechtel E 
:;.r/y3l W-rffftf and Edison S.p.A. 
• ^ Iw&(ClflT Nexant; Inc.: Nexant is a Bechtel-affiliated provider of technology solutions and experienced-based techn 
management consulting services to the global energy industry. 
^orporanon: J\DQUZ &r Wi - /finances x a^t* T v i T 
Power Engineering and Services Company fPGESCo): A partnership between Bechtel, Egypt's Ministry of Ele( 
Energy, and the Arab-African International Bank, providing engineering, procurement, and construction mai 
services for power generation stations and related facilities. 
^•>$ ;*£'>££ ^ 
il^Si US, 
Water 
U.S. Water: A joint company owned by Bechtel Enterprises and United Utilities serving the U.S. market that 
maintains, and manages municipal and industrial water and wastewater systems, and provides related servic 
and collection, design, financing, and construction management. 
I Ifcited In?r3s£nic&r& 
i 1 
United Infrastructure Company (UIC): The diversified development arm of Bechtel Enterprises, providing a fu 
of services—development, financing, ownership, operations, and long-term asset management. 
BechteJ Group, Inc. 
E-mail webmstr&bechteI. co m. 




47 South Ortflg* StrBBt f PHONE (601) 236-2W 
9AU UKE CITY, UT Wt1« PAX (8015 233* 2317 
Friday September 8,2000 
John Weeks 
DCS 
1618 South Columbus St 
Boise, UT 83705 
Dear John: 
The following is date and findings from the heater test. Also see the attached 
sheet for specific time data, 
The purpose of the test was threefold, 
1, Longevity of Heaters at temperature, 
2, Inner core temperature, 
3, Materia! Suitability both expansion and thermal resistance of insulators and power cables, 
Category i 
Time at Temperature 
The heaters performed very welt in this area. We saw no abnormal breakdown in heater 
resistance or function. Current draw went from 6,3 amps to 5,66 amps during the ramp up period 
and remained very constant after this initial drop, This level of drop is normal and represents a 
decrease in conductivity or increase in Impedance with a rise in temperature. The important 
factors are that first the change does not represent a significant power change and secondly that 
the effect is stable at a given temperature. Current dry// stayed extremely uniform over the 
duration of the test. 
Category 2 
inner core temperature 
This was a dominant design factor in the heater core, The approach taken maximizes the 
expansion characteristics of each component to ensure maximum thermal conduction and 
minimal part temperature differential. The results where better than expected, Maximum 
differential seen during any portion of the (est was \m$ than 15 degrees f. Disassembly of the 
unit shows physical indications of expansion causing an Interference fit with the tube wail, Tnls 
condition is optimal for achieving even temperatures throughout th^ heater core and probe. 
Visus! inspection of the unit from Inside and outside of the tube while at temperature appeared 
as a homogeneous thermal mass. 
Category 3, 
Material Integrity %rd degradation 
Core housing held up very well. No signs of excessive heat or breakdown, Slight oxidation on 
lower expansion portico. Moderate discoloration from incinerated adhesfves used to initially 
secure eeneor and power harness. 
Sensor Housing and wires. No noticeable effect to sensor housing Sensor housing insulators 
brittle, Some signs of binder oxidation however fiberglass Insulation stitl intact and In original 
orientation. 
Power Wires. 
(nsufation brittle no damage to pattern or coverage. 50fb puff t$st to wires and connection white 
at temperature at end of test with no yielding. Wires and connections m good shape at removal. 
Some flaking and degradation of outer insulation layer when core was removed from heater. 
This pLt the cables under tension and flexion levels much greater than possible under operating 
conditions* 
We have also enclosed photographs of tube while at temperature* We ussd 3 digit displays for 
the the test- Ail temperature meaaurements in the photographs are in degrees centigrade. 
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ADDENDUM "5" 
Edward M. Garrett, #1163 
GARRETT & GARRETT 
2091 East 1300 South, Suite 201 
Salt Lake City, Utah 84108 
Telephone: (801) 581-1144 
Facsimile: (801) 581-1168 
Attorney for Plaintiff 
IN THE THIRD JUDICIAL DISTRICT COURT 
IN AND OF SALT LAKE COUNTY, STATE OF UTAH 




BECHTEL JACOBS COMPANY LLC, a 
Delaware limited liability company, 
Defendant. 
BECHTEL JACOBS COMPANY LLC, a 
Delaware limited liability company, 
Third-Party Plaintiff, 
vs. 
DIVERSIFIED METAL PRODUCTS, INC, a 
Idaho corporation, and DIVERSIFIED 
CONTROL SYSTEMS, LLC, an Idaho limited 
liability company, 
AFFIDAVIT OF ANDREW R. NELSON 
IN OPPOSITION TO BECHTEL 
JACOBS COMPANY, LLC's MOTION 
FOR SUMMARY JUDGMENT 
Case No.: 020901874 
Judge: Robert K. Hilder 
Third-Party Defendants. 
STATE OF UTAH ) 
:ss. 
COUNTY OF SALT LAKE ) 
Andrew R. Nelson being first duly sworn says: 
1. I am the President and owner of the Plaintiff, Heatsource. 
2. Plaintiff is engaged in the business of providing high temperature thermal products 
processing controls and programming. 
3. During the year 2000, Plaintiff was contacted by Todd Lindstrom of Diversified 
Control Systems, an Idaho Company. I had numerous conversations with Mr. Lindstrom, and 
later Mr. John Weeks of that company concerning their need for a high temperature heater of a 
unique design. 
4. Each heater would be 2.05 inches in diameter and 6 inches in length. These heaters 
would be stacked and joined one on top of another to make a five zone heater assembly. These 
assemblies would then be inserted into a 30 inch seamless hasteloy tube. Each of the heaters 
would be wired separately so that the heat of each heater could be controlled from a distance. All 
of the wires and sensors had to be within the heater itself. 
5. Additionally, the entire heater assembly would have a tube that ran through the center 
of the fixture. 
6. I requested written specifications for the heaters, these were never provided. 
7. Following many conversations with Todd Lindstrom and John Weeks, Heatsource did 
design and build the heater consistent with the verbal specifications given by DCS. One of the 
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specifications was that the heater should be capable of producing and sustaining a temperature of 
650°C (1200°F). That is the only temperature that was ever provided to Heatsource by DCS. 
8. The heater was assembled and tested by Heatsource and the results recorded and 
forwarded to DCS (Exhibit "A"). The heater maintained 650° C (1200°F) over a period of 6 days 
without any failures or problems being encountered. No one ever questioned the test data or 
stated to Heatsource that the heater was to be a 800°C heater. 
9. Following receipt of the test data, DCS issued a purchase order for four (4) probe 
heater assemblies to Heatsource (Exhibit "B"). 
10. Following receipt of the purchase order, Heatsource commenced work on the heater 
assembly and the heaters were completed and delivered to DCS in May, 2001. I received a 
telephone call shortly thereafter from John Weeks stating that DCS had tested these assemblies 
and found that when the temperature of the heater was raised above 700°C that they experienced 
failures. I immediately went to Idaho Falls, Idaho where the heaters were being tested. This was 
at the facilities of Diversified Metal Products. This was the first time that I learned that DMP was 
involved. I also learned that Bechtel Jacobs Company was the prime contractor for a nuclear 
clean-up project in Oakridge, Tennessee. To this point, Heatsource had never been informed as 
to the purpose of the heaters, the applications of the heaters, or that they were being used in 
nuclear cleanup. 
11. At that time, in early June, 2001,1 informed personnel of DCS and DMP that the 
cause of failure was that they had taken the heaters to at least 700°C and exceeded the design 
temperature of the heater which was 650°C. Again, this was the only temperature ever furnished 
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to Heatsource by DCS. Heatsource had completed its contract with DCS and had no further 
obligation to DCS. Nonetheless, Heatsource made every attempt to further define the limiting 
factors and to modify the assemblies to reach a new temperature of 800°C. By June 11, 2001, 
however, it was becoming apparent that the existing design could not be made to reach 800°C, 
the temperature evidently requested by BJC. 
12. About this time I concluded that either DCS had made a mistake concerning the heater 
temperature or that BJC had simply changed its mind and wanted a higher temperature. 
13.1 attended another meeting in Idaho Falls, Idaho on June 15, 2001. Personnel of DCS, 
DMP and BJC were in attendance. James Hylton, the BJC project engineer, stated that an 
alternative type heater involving different technology and configuration should be considered. On 
that day, I had lunch with James Hylton. During the course of our conversation, the U-bent 
technology, which had been discussed earlier, came up and Mr. Hylton told me that I should 
pursue a new heater involving that technology. He also stated that there were channels available 
to see to it that we were paid for the labor and materials that would be applied to this new project. 
14. On returning to Salt Lake City, Heatsource devoted much time and effort to the design 
and assembly of a prototype U-bent heater. 
15. On June 27, 2001, another meeting was held at Idaho Falls, Idaho. This meeting was 
attended by personnel of DMP, DCS and Mr. Rick Dearholdt, who was deputy in charge of 
projects for BJC and Rob Szozda, who was project manager for the salt melter project of which 
the heat probe was an integral part. 
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16. During the course of the conversations I showed the BJC personnel the second-
generation heater prototype and told them that it had been tested to 800°C. Mr. Dearholdt was 
enthusiastic about the new technology and instructed us to continue work on the new heater 
toward the end goal of testing and delivering the finished heaters by the first week of August, 
2001. He said that Heatsource should keep track of its time and material used on this project and 
that Bechtel would pay Heatsource. He also said that the project had reached the research and 
development phase. Mr. Szozda stated to me if this project could be completed within the time 
constraints, that the money truck would back up to the building. Mr. Dearholdt took the 
prototype with him on his return to Oakridge, Tennessee. I now realize BJC had no intention to 
pay for the new heaters and that the promise to pay Heatsource was made only to obtain work 
and product free of charge. 
17. Prior to this meeting, I met Terry Johnson, who had been designated by BJC to 
oversee the project. I was informed that he would report directly to BJC. Mr. Johnson was an 
employee of a company that is owned at least in part by Bechtel. Terry Johnson did in fact 
oversee the work done by Heatsource and on at least two (2) occasions came to Salt Lake City to 
observe and review the work and suggest changes. 
18. Herb Pollard was an employee of DMP and project manager for the probe. This 
company was under contract with BJC to produce the heater. This company in turn sub-
contracted to DCS. Following the June 27, 2001 meeting, our contact on the job was with Mr. 
Johnson and Mr. Dearholdt of BJC and Mr. Pollard of DMP and not with DCS. 
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19. DMP was obligated to produce the heater demanded by BJC. It did not, however, 
have a contract with Heatsource except through its sub-contract with DCS. However, in June, 
2001, particularly June 27, 2001, Herb Pollard had been urging Heatsource to modify the original 
heater to meet the temperature demand of BJC or to come up with a new heater that would do 
the job and implied that if we could do this new project, that we would be paid. Heatsource relied 
on his assurances and those of BJC in undertaking the design and assembly of the new heater. 
Mr. Pollard also came to Salt Lake City to observe and direct work on the new heater. 
20. Heatsource had completed its contract for DCS pursuant to the specifications given by 
DCS. Heatsource was eventually paid by DCS for all the work performed under the original 
purchase order. That is the reason that the company was not sued in this action. However, 
relying on the statements and assurances given by both BJC and DMP as to payment, Heatsource 
supplied the requested second-generation heater. 
21. The heaters were completed in early August, 2001 and delivered and tested by BJC at 
the DMP facility in Idaho Falls, Idaho. The heaters met all requirements and were then shipped to 
Oakridge, Tennessee and used in the salt melter process. 
22. Heatsource did not receive any of the BJC specifications until after this lawsuit was 
commenced. I can now understand why DCS may have misinterpreted the BJC specification 
when it gave Heatsource the heat requirement of 650°C This is further shown by email we 
received in discovery (Exhibit "C"). In July, 2001, at a time when the manufacture of the second-
generation heater was in progress Herb Pollard was requesting to know the heater temperature 
required by BJC 
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23. DMP and DCS both submitted statements for additional compensation to BJC. 
Heatsource joined in that request for compensation at the instruction of DMP. The request for 
compensation was denied. 
24. In December, 2001,1 had a telephone conversation with Mr. Dearholdt concerning 
payment for the work that we had done on the second generation heaters. He stated to me that 
Heatsource deserved to be paid, but not by BJC. It is apparent that BJC believes that Heatsource 
should be paid by DMP. 
25.1 have attached hereto a conceptional drawing showing the difference between the 
first-generation and second-generation heater. The second-generation is different in both material 
and configuration (Exhibit "D"). Also attached are photographs for visual reference to both 
heaters (Exhibit "E, F & G"). 
DATED this QJiJ( day if August, 2005. 
Andrew R. Nelson 
SUBSCRIBED and SWORN to, before me, this £ty day of August, 2005. 
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CERTIFICATE OF MAILING 
I hereby certify that on thisTy day of August, 2005,1 caused a true and correct copy of 
the foregoing AFFIDAVIT OF ANDREW R. NELSON IN OPPOSITION TO BECHTEL 
JACOBS COMPANY, LLC's MOTION FOR SUMMARY JUDGMENT to be mailed, first 
class, postage prepaid to the following: 
Bryan Benard 
HOLLAND & HART 
60 East South Temple #2000 
Salt Lake City, Utah 84111 
Michael W. Homer 
Kevin D. Swenson 
SUITTERAXLAND 
175 South West Temple, Suite 700 




Friday S*p»mb*r 8, 2000 
John Waaks 
DCS 
1616 South Columbus Si 
Boise, UT B37D5 
Dear John: 
The following is data and findings from the heater test Also see the attached 
sheet for specific lima data. 
The purpose of the lest was threefold. 
1. Longevity of Heaters at temperature, 
2. lnn«r core temperature. 
3. Material Suitability both expansion and thermal resistance of in$ulators and power cables. 
Category 1. 
Time at T$rnparatitfa 
Th* hMler* p^rfocnwi vary well in thto oroa, Wtf saw no abnormal breakrinwn in hfiatflr 
r&sistente or function. Current draw want from 6,3 amps to 5.68 amps during the namp up period 
and remained vsry constant after this initial drop, This tevel of drop ]$ normal and represents a 
decrease in conductivity or incras«& in Impedanca with a rise in temperature. The important 
factors ara that first tha change daw not repre33nt a significant power chans* and secondly that 
thd affaci is stable at a givan temperature. Current draw stayed extramaly uniform over the 
duration erf the testa 
Category 2. 
Inner oora temperature 
This was a dominant design fadar in tha heater core, Tha approach taken maximizes the 
expansion characteristics of aach esmpenant to ensure maximum thermal conduction and 
minimal part twnperatura differential. The results whara batter than expsctad. Maximum 
differential s«*n durinQ any portion of the last ww less than 15 degrees f. Disa&sambly of the 
unit shows physical indications of expansion Causing an interference fit with the tube wall. This 
condition is optimal for achieving aven temperatures throughout the hosier core ana pmb$, 
Visual Inspection of tha unit from inside and outsida of the tube while at temperature appeared 
a$ a hamoganaou* thermal mass. 
Category 3. 
Material Integrity and degradation, 
Core housing held up very well. No &\Qm of excattive heat or breakdown* Slight oxidation on 
lower expansion portions, Moderate discoloration from incinerated adhesives used to initially 
secure sensor and power harness. 
Sensor Hou$in$ and wires. UQ noijceabte effect to sensor housing. Sensor housing insulators 
brittle. Somt signs of binder Oxidation however fibergtess insulation still intact and In original 
Qfiontotiort. 
Power Wir«s, 
Insulation brittle no damaoe to pattern or coverage 50tb pull test to wires and connection while 
« Wnperatur* at and of tost with no yielding Wires and ocnnecttons In good shape at removal, 
Soma flaking and degradation of outer insulation layer when core was removed from baaier. 
This put the cables under tension and flexion levete much greater than possible under operating 
conditions. 
We have also enclosed photograph* of tube while at temperature, We used 3 d$t displays for 
the the test, All temperature measurements in tha photographs em in degrees oentigmde. 
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HEATSOURCE 
AT South Cranes Street - °HONE (601) 236-2900 
SurteD-3 
SALT LAKE CITT UT B4116 FAX (631)236 2917 
Wednesday, July 12 2000 
Todd Lindstrom 
DCS 
1618 South Coiumbus St 
Boise, UT 83705 
Dear Todd 
Tne following is information supporting our approach to the immersion heater 
application 
Design Criteria 
1 100 Percent Duly Cycle in excess of 6 Days 
2 Delta T of insert to heath less than 300 f at a sheath temp of 120C f 
3 5 Zones of Control 
4 Packaging and wiring to fit in a 2" Sched 40 tube 30 feet in length with 3/8 pipe through 
center 
5 Sensors monitoring heater temp and outer shaathi temp far each zone 
Our approach uses an insert assembly which slides into the tuba ana allows all electrical and 
sensor connections to be attached at the panel or junction box Each 2one features multiple heat 
circuits allowing the zone to continue operating at a reduced output in the case of an individual 
crrcjil failure withtr that zone Each zone features an internal sensor to monitor heater temp and 
an etfornal sensor to monitor the wal. temperature of the probe Our testing shows tha1 the only 
way to meet tha 300 degree Delta T spec is to ensure conductive rather than convective or 
radiant heat transfer We address this in two areas First the heating circuit mechanical design 
is such that expansion is greater than the core material Secondly the core design maximizes 
the contact surface area significantly reducing the watt density of the transfer surface when 
compared to coiled or spiral element options The core is also designed to expand at an optima1 
rate ensuring good heat transfer and low internal temperatures 
We are preparing a functional test of a two zone unit with the tube that was supplied to us We 
will provide you with detailed data and video of tnat test 
Please contact me if you have any questions 
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From: "Szozda, Robert Michael (ZOZ)" <zoz@bechteljacobs.org> 
To: 'Herb Pollard' <HerbP@diversifiedmetal.com>, <maupinjh@bechteljacobs.org> 
Date: 7/26/01 4:12PM 
Subject: RE: PO 23900-PO-OR046F Heater Testing 
The Full Operational Temperature of the Probe as requested in the contract 
is 800 degrees C (Assuming the full power test does not require a lowering 
of the temperature rating). As previosly mentioned by DMP and DCS - Running 
the actual probes at this temperature will bake out the binder in the power 
leads causing brittle insulation and possible flaking and potentially 
degrade the connection at the bus bar. Due to various problems experienced 
during heater development and testing - The BJC wants a probe to run at full 
temperature in air to ensure the reliability of a five zone heater. The 
probe tested will be utilized as the spare. 
> Original Message 
> From: Herb Pollard [SMTP:HerbP@diversifiedmetaLcom] 
> Sent: Tuesday, July 24, 2001 4:09 PM 
> To: maupinjh@bechteljacobs.org 
> Cc: tubbjr@bechteljacobs.org; szozdarm@bechteljacobs.org; 
> darin@divcontrol.com; HUDS0NS@PWT0R.COM 
> Subject: Re: PO 23900-PO-OR046F Heater Testing 
> 
> Jim, 
> We have a question on item # 2 in the first section. What is the full 
> operational rated temperature? and if it is above 400 degrees C we 
> believe that the integrity of the heater units, specifically the-power to 
> bus connection, will be compromised. Let me know. 
> Thank You, 
> 
> 
> Herb Pollard III 
> Project Manager 
> Diversified Metal Products Inc. 
> 208-529-9655 
> 
> » > "Maupin, James Howard (MPN)" <mpn@bechteljacobs.org> 07/24/01 12:48PM 
> > » 
> Herb: 
> 




> James (Jim) H. Maupin 
> MSRE Procurement 
> Phone 865-241-2651 
> Fax 865-241-6707 
> E-mail: maupinjh@bechteljacobs.org 
> 










Edward M. Garrell, #1163 
GARRETT & GARRETT 
2091 East 1300 South, Suite 201 
Salt Lake City, Utah 84108 
Telephone: (801) 581-1144 
Facsimile: (801)581-1168 
Attorney for Plaintiff 
IN THE THIRD JUDICIAL DISTRICT COURT 
IN AND OF SALT LAKE COUNTY, STATE OF UTAH 




) Case No.: 020901874 
BECHTEL JACOBS COMPANY LLC, a ) 
Delaware limited liability company, ) 
Defendant. ) Judge: Robert K. Hilder 
BECHTEL JACOBS COMPANY LLC, a 
Delaware limited liability compairy, 
Third-Party Plaintiff, 
vs. 
DIVERSIFIED METAL PRODUCTS, INC., a 
Idaho corporation, and DIVERSIFIED 
CONTROL SYSTEMS, LLC, an Idaho limited 
liability company, 
Third-Party Defendants. 
STATE OF UTAH ) 
:ss. 
COUNTY OF SALT LAKE ) 
William W. Hazel being first duly sworn says: 
1. During the months of May and June, 2001,1 was employed by Heatsource as sales 
manager. 
2. I attended a meeting on June 27, 2001 in Idaho Falls, Idaho with Andrew Nelson, who 
is the owner and manager of Heatsource. 
3. I have reviewed an Affidavit filed in this action by John Richard Dearholt and the 
purpose of this Affidavit is to respond to certain assertions made by Mr. Dearholt. 
4. Page 2, paragraph 2: Mr. Dearholt stated "I have never met directly with any 
representatives of Heatsource as the presence of subcontractors at the meeting was ancillary to 
my discussions with DMP regarding the progress of the probe system." This statement is 
incorrect for Andy Nelson and I were both invited and attended this meeting along with DMP 
representatives and BJC representatives. We were introduced in that meeting to everyone in 
attendance including Mr. Dearholt. 
5. Page 2, paragraph 3,1 do not believe that Mr. Dearholt made those statements 
contained in paragraph 3 of this meeting. 
6. Page 2, paragraph 4: Mr. Dearholt stated "At no time did I direct Heatsource to 
design, develop, test or deliver new heater units. Instead, I instructed DMP to get the project 
back on track and to fulfill its obligations under its contract with BJC. Whatever direction was 
given to Heatsource came from DMP, not BJC." This statement is incorrect. After formal 
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introductions were made in the meeting, Mr. Dearholt, who was the senior ranking member of 
the BJC representatives attending, facilitated the meeting. The emphasis of the discussion that 
followed, for the most part, was how to solve the problem of the probes failing at the higher 
temperatures. This is when Mr. Andy Nelson with Heatsource was asked to explain to everyone 
in the room exactly what was taking place with the probes and why the probes were failing at the 
higher temperatures. Firstly, Andy illustrated as to why the existing probes were failing and then 
proposed a very viable solution to get the probes to the higher temperatures utilizing other 
technology with different materials that could sustain the increased heat required. At the 
conclusion of Andy's comments and illustrations, all parties in the room were optimistic and Mr. 
Dearholt told Andy to do whatever it would take to get those new probes completed, tested, and 
ready to ship for the August lsl deadline. Both Andy and I left that room knowing that there 
would be no exceptions to meeting the BJC deadline. Andy did not get his direction from DMP 
but rather from Mr. Dearholt. 
7. Page 3, paragraph 5: Mr. Dearholt states: "At the meeting, I told Andrew Nelson, the 
representative of Heatsource, that BJC did not have a contract with Heatsource, but that 
Heatsource's deal was with DMP or DCS, and if Heatsource wanted a new contract, it would 
have to look to DMP or DCS." Mr. Dearholt did not make that statement. 
8. Page 35 paragraph 6: Mr. Dearholt states: "I stated to those present that this "was not 
going to become a research and development project", Mr. Dearholt did not make this statement 
and in other words indicated that it was infact a research and development project 
3 
9. Page 3, Paragraph 7: Mr. Dearholt states: "I stated words to the effect that BJC was 
not going to back the money truck up to make DMP or its subcontractors rich". I do not recall 
ever hearing Mr. Dearholt make this statement, but I did heai Mr. Rob Szozda, with BJC, make 
that statement upon conclusion of the meeting while speaking with Andy Nelson. Mr. Szozda 
stated that "If Heatsource could successfully get those new proves tested out successfully that we 
could back up a money truck to the door.'5 
10. Page 3, Paragraph 8: Mr. Dearholt states: "Indeed, at the June 27, 2001 meeting, BJC 
had no intent to enter into a new contract or modify the existing contract between BJC and 
DMP." I do not recall Mr. Dearholt making any statement about entering into a new contract for 
modifying the existing contract between BJC and DMP. He did make clear however, that he was 
calling on Heatsource to create a new probe to meet the increased temperature requirements. He 
was also very adamant about his deadline and making it very clear that this was the responsibility 
of Heatsource. 
DATED this / j day of November, 2006. 
My Commission Expires: 
4 
CERTIFICATE OF MAILING 
1 hereby certify that on this |M day of November, 2006, ] caused a true and correct copy 
of the foregoing AFFIDAVIT OF WILLIAM W. HAZEL to be mailed, first class, postage 
prepaid to the following: 
Bryan Benard 
HOLLAND & HART 
60 East South Temple #2000 
Salt Lake City, Utah 84111 
Michael W. Homer 
Kevin D. Swenson 
SUITTER AXLAND 
8* East Broadway, Suite 200 
Salt Lake City, UT 84111 





Q. When did you ask for written 
specifications? 
A. Continually throughout the --
throughout the process of specifying the units. 
We were trying to get a -- we spend a lot of 
phone time trying to nail this down. It -- it 
started out as a very vague request to heat the 
end of a pipe. And so we were -- we tried to b 
as thorough as possible on our side, feeding 
information back to DCS in the form of drawings 
and test results and quotations in nailing that 
down. But we were never issued any kind of a 
written format for -- other than the purchase 
order. 
Q. Okay. In fact, the purchase order 
was issued in November of 2000; is that correct 
A. I believe that's correct, yeah. 
Q. By that time you had already prepare 
the design and submitted drawings? 
A. Right. And run a test. 
Q. You had already run the test. That 
was just the single zone test; is that correct? 
A. You bet. 
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A. Absolutely. 
Q. And you have a specific recollection 
of doing that as you sit here? 
A. Yeah, absolutely. We -- in fact, I 
have in my notes standard questions that we 
asked concerning processing information, what 
temperature we were going to run at, what's the 
max temperature, what's the normal operating 
temperature. Typically we calculate heat 
requirements. In this case -- in this case, I 
believe it was Darin informed us that their 
customer -- and he didn't divulge who that was, 
but he said that his customer had already 
calculated the heat requirements, so we didn't 
need to do that and they were giving us 
specifics on mechanical sizing -- and let me get 
a drink here -- and parameters. 
Q. All right. So it's fair to say that 
you never relied on the specifications at any 
time if you never saw them? 
A. Correct. And there was a -- there 
was a great deal of movement in the -- in the 
information that we were -- that we were getting 
as far as sizing, even physical sizing of the 
units. It was -- it would change from week to 
19 
Susan Hasna Pearce -- CSR, RPR, CP 
1 application that they had. 
2 Q. Okay. Did Todd at any time tell you 
3 what the operating temperature of the heat probe 
4 needed to be 
5 A. He did. 
6 Q. the heaters? 
7 A. Yeah. 
8 Q. When did he tell you that? 
9 A. Yeah. He told us on several 
10 occasions. 
11 Q. When he saw us? 
12 A. Oh, Heatsource, he told me, also Dan 
13 Schwender on several occasions, that the -- that 
14 they didn't see the -- that the maximum 
15 temperature that the probe would -- would be 
16 operating in was 650 Centigrade, and that -- and 
17 specifically that they felt that was a -- that 
18 that had the safety margin built into it. 
19 We asked very specifically early on 
20 what are our -- since we were also providing 
21 overtemp devices and information, what those 
22 maximum temperatures were going to be. And also 
23 a common control scheme that -- that we used is 
24 that we will do power limiting to hold surface 
25 temperatures at a certain level that protects 
22 
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the process. So basically when we were talking 
about this probe assembly, we were -- we were 
looking at a control scheme that's been very 
successful in other applications. And so we 
would need to know exactly what that -- what 
that number would be. And 650 was a number that 
was agreed on as a maximum and then later tested 
to -- that's the temperature we tested. 
Q. When you say later tested to, are you 
talking about the single zone test --
A. August . 
Q. -- in August and early September of 
2000? 
A. Yup. 
Q. Did you ever tell anybody that that 
was -- anybody at DCS that this was going to be 
a two zone test prior to the testing? 
A. We originally -- yeah, we originally 
said that we would run a -- I forget if it was 
two or more, a multi zone I think it was, that 
was the term I used, multi zone test with a 
video and reporting. 
Q. And that changed? 
A. Yes, that changed. 
Q. Why did that change? 
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things, yeah. 
Q. All right. 
A. We agreed to several temperatures up 
there. 
Q. Is it your position, as you sit here 
today, that none of these four individuals ever 
told you that the operating temperature of the 
probe needed to be 800 degrees Celsius prior 
to - -
A. Prior to the second generation --
Q. Prior to mid May? 
A. Prior to the exposure to both DMP 
and - - in other words, I didn't -- I didn't meet 
Herb Pollard until we were already in the 
delivery process of the -- I didn't know the 
relationship between DCS and DMP and Bechtel 
prior to -- I guess this would be April -- April 
of ' 01 . 
Q. Let me exclude Herb from that then. 
A. Okay. 
Q. Is it your position, as you sit here 
today, that neither Darin, Todd nor John ever 
told you that the operating temperature of the 
probe needed to be 800 degrees Celsius? 
A. That's correct. 
27 
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1 Q. Okay. You were never told that? 
2 A. No, I received a phone call from -- I 
3 believe it was on a Saturday from John. And the 
4 first of -- the first questions he had were 
5 concerning an infrared pyrometer that we also 
6 represent, that measures very high temperatures 
7 without contacting the object or process. And 
8 he had stated that the pyrometer readings were 
9 not matching the thermocouple readings. And I 
10 explained to him that to get a good reading out 
11 of the pyrometer, he needed to get a unicivity 
12 that was in line with the -- with the object 
13 that he was measuring and that since it was a 
14 metal piece and possibly a polished and finished 
15 piece, that he may need to coat it with either a 
16 paint or a tape that would then burn or oxidize 
17 and then give him a unicivity -- excuse me, I 
18 need some water -- of approximately .95 which 
19 would give him a proper reading. 
20 And he tried that, called me back 
21 said it was measuring -- said that the 
22 measurements had been alined. Then I received a 
23 second call for him -- from him, I believe this 
24 was a Sunday, and he indicated that he had 
25 applied full power to the unit in open air and 
29 
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1 he said -- I remember very specifically, sitting 
2 over there at the pool with my family and he 
3 said it was -- it was -- we put full power to 
4 it, it started glowing red and then it stopped 
5 working. And that was based on the -- on the 
6 spectrum, if the unit was glowing red in ambient 
7 light conditions, it would have to have been in 
8 excess of 65 0. 
9 Q. Okay. 
10 A. You wouldn't get that visual -- so I 
11 can get a calibrated measurement, but I can tell 
12 you by the explanation of what happened to the 
13 unit, if you would have applied voltage to that 
14 heater array in that configuration in open air 
15 and it glowed red, that it was hotter than 650. 
16 Q. How hot would it have been? 
17 A. Well, it depends on the hue of that 
18 glow, but in ambient light conditions, you're --
19 you're well into the -- into the mid -- into the 
20 mid thousands Fahrenheit before you're -- before 
21 you're picking up that emission. 
22 And then we later -- we later found 
23 out that their intention was --
24 Q. Whose intention? 
25 J A. The intention of John who was running 
30 
the test that Herb Pollard has apparently 
written in April -- that we testified to two 
weeks ago -- their intention was to run directly 
to -- in open air to 800 degrees Centigrade, so 
with his description of what happened and then 
the written document from DMP saying that it's 
their acceptance test, they were going to hang 
them from a crane and slap them with power and 
see if they run right up to 800 C. I would say 
that was the intention of the test. 
Q. Okay. 
A. Which would also, by the way, be a 
very bad idea from a -- from a heater integrity 
standpoint. We would never recommend that 
you -- that you deal with a heater in that way. 
You'd certainly destroy it. 
Q. Were you aware that DCS and DMP in 
testing on May 13th, 2001 were never able to 
record a temperature over 630 degrees Celsius 
without failure? 
A. Not until -- no, I wasn't -- I wasn't 
aware of that. 
Q. You went to Idaho Falls the next day? 
A. That's correct. Flew up there. 
Q. You met with Herb Pollard, James 
31 



























project Heatsource did for DCS? What was your 
understanding of what that project was? 
A We were contracted to make a heat probe. 
That was -- they didn't tell us much about the -- the 
end use of it. We were just given specs to build. 
Q And -- and when you say you were contracted 
to do that, that was a contract between DCS and 
Heatsource? 
A Yes. 
0 Did you ever know of a contract between 
Heatsource and DMP or Diversified Metal Products? 
A Yes. 
Q What was that contract? 
A Well, as far as -- I mean it all got 
confusing to me. I stepped out sort of by that time 
and was just running, legwork. 
But DMP and then Bechtel and a number — I 
mean, I don't know the names of everybody -- would come 
in and, it was basically all subcontractors it seemed 
like, and we were at the bottom of the chain. 
Q "We" as in Heatsource? 
A Yes. 
Q Okay. So you — you perceived this as --
this heat probe project that Heatsource contracted with 
DCS, and then you understood there was a — that DCS 
1 had contracted with another entity up the chain? 
2 A Originally, yes. 
3 MR. GARRETT: That isn't --
4 THE WITNESS: Yeah. 
5 MR. GARRETT: — what he said, but it's okay 
6 if he says that. 
7 THE WITNESS: That was the first probe, yes. 
8 BY MR. BENARD: 
9 Q Okay. 
10 A That was my understanding. 
11 Q Okay. And maybe I'll — I'll go back. 
12 Your understanding is that there was an 
13 overall -- that Bechtel Jacobs wanted some work 
14 performed or -- or some heat probes created? 
15 A I didn't know that originally, no --
16 0 Okay. 
17 A not until after the first probe was made. 
18 Then these other companies came in saying we need 
19 different specs, and so then it was no longer DCS. It 
20 was now DMP or -- or Bechtel or whoever was calling for 
21 the -- the new probe. 
22 Q Okay. So before that time, you didn't have 
23 any understanding of subcontracting or -- or other 
24 contracts? 
25 I'm trying to -- a few minutes ago you 
1 mentioned that there -- it seemed like everyone was 
2 subcontracting. 
3 A Uh-huh. 
4 Q There was some subcontracts going on and that 
5 Heatsource was the bottom subcontractor? 
6 A We were -- we were originally contracted with 
7 DCS to build a heat probe. They were contracted by 
8 somebody else to make it who are -- it seemed like 
9 contracted by somebody else to make it, and so that was 
10 my understanding of it. 
11 Q Okay. 
12 A And whether that was true or not, I don't 
13 know. 
14 Q Okay. And was your understanding of that 
15 sort of subcontracting chain, was that before or 
16 after -- you called it a new probe. I think you said a 
17 new probe. 
18 Was that understanding of sort of the 
19 subcontractor chain, did that come before this new 
20 probe or after that new probe? 
21 A Well, a little bit of both. I knew that DCS 
22 wasn't the user. So I mean I knew that they were 
23 subcontracted, but I didn't know who the user was at 
24 the time. So — 
25 Q Okay. So basically then, if I understand it 
1 right, from around the beginning of this project, you 
2 understood that DCS was not the end user for this --
3 this heat probe project? 
4 A Yes. 
5 Q And you assumed or believed that they were 
6 subcontracted to someone else relating to that heat 
7 probe? 
8 A Yes. 
9 Q Did they -- did anyone tell you that 
10 specifically? 
11 A No. 
12 Q On -- on this project, this contract between 
13 Heatsource and — and DCS, were you the client contact? 
14 A With DCS, yes. 
15 Q Okay. And who did you work with at DCS? 
16 A Oh, gosh. Did you bring the quotes? 
17 Q No. 
18 MR. SWENSON: I have them if you want them. 
19 THE WITNESS: Yeah, I — I would have to look 
20 at the names on the quotes. I mean, if you threw names 
21 out, I might remember them but --
22 BY MR. BENARD: 
23 Q John Weeks? 
24 A Yep, John Weeks. 
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 Q Is there a Lindstrom that you know of? 
1 A I know a Mark Lindstrom, but I think that's 
2 from somewhere else. 
3 Q Todd Lindstrom? 
4 A Yeah, that name rings a bell, but not like 
5 John Weeks does. 
6 Q How about Darin Wood? 
7 A Yeah, Darin Wood. 
8 Q Who -- who contacted who on this one? I know 
9 you1re in sales. Did -- did you happen to call DCS 
10 about this project or did DCS contact Heatsource? 
11 A I don't remember. I -- yeah, I don't know. 
12 Q Okay. Did anyone from Bechtel Jacobs contact 
13 Heatsource to do this work --
14 A Urn — 
15 Q --at the beginning? 
16 A At the beginning, no. 
17 Q So you're not sure how these discussions 
18 began, but were you sort of the -- the point person in 
19 putting this contract together between DCS and 
20 Heatsource? 
21 A I wouldn't say point person. I mean it was 
22 pretty technical thing, so Andy Nelson helped out with 
23 most -- most of it. I mean I -- you know. 
24 Q And what did DCS give you, if anything, to 
25 describe what it was they wanted? I mean, when someone 
1 says heat probe, that means nothing to me. What did 
2 they give to Heatsource so that --
3 A They — 
4 Q — Heatsource could know even how to bid on 
5 this type of project? 
6 A Met and discussed several types of paper --
7 paperwork of specifications. We quoted specifications, 
8 drawings -- like, yeah, the whole idea of what they 
9 needed to be done. 
10 Q So let me — let me try to break that down. 
11 You specifically recall seeing drawings of a heat --
12 heat probe that DCS showed you in one of those 
13 meetings? 
14 A Whether they showed us drawings or we made 
15 the drawings to what they said, they're -- I don't know 
16 who made them. There were drawings. 
17 Q And that's -- that's fine. I'm just trying 
18 to understand what was actually there on, you know, 
19 sort of the discussion table. 
20 A Uh-huh. 
21 Q And you mentioned a specification. 
22 A Uh-huh. 
23 Q Did you see an actual specification sort of 
24 laying out exactly what this heater needed to do, like 
25 what temperature it needed to get to --
A Urn — 
Q -- that sort of thing? 
A I don't remember specifically, but I can!t 
imagine making something without it, so I would assume 
that it was there. 
Q Okay. Do you remember reading any certain 
specification during that timeframe? 
A No. I mean, I don't remember any of that. 
Q Do you remember talking with Andy about the 
specification for this project? 
A Yeah, yeah, I mean and DCS. I mean, they met 
several, several times. So --
Q And this is before -- is this before or after 
a purchase order between DCS and Heatsource? 
A Urn, before. I mean, there's a lot of work 
for the quote. It went back several times. 
Q Okay. And do you recall during those 
discussions seeing or being told a temperature that 
these heater probes had to reach? 
A Vaguely. 
Q What do you recall? 
A Originally, they wanted it around 1200, I 





A And then the second time they wanted it 
around 1600. I think the -- the wire numbers were 
650 C and 850 C. 650 C and 850 C were the wire 
temperatures, but for some reason, I remember the probe 
temperatures they wanted were in Fahrenheit for some 
reason. But the wire, which is what I ended up doing, 
something that I was (inaudible) --
THE REPORTER: You have to speak a little 
louder. 
THE WITNESS: The wire was — that's what 
sticks out in my mind. So --
THE REPORTER: You said something else. 
MR. SWENSON: He said, "The wire that I was 
doing was in centigrade." 
THE WITNESS: Yeah. 
THE REPORTER: That's what it was. 
THE WITNESS: There you go. 
MR. BENARD: We have four witnesses here. 
MR. GARRETT: We'll all sign. 
BY MR. BENARD: 
Q Do you recall seeing then something in 
writing about the 650 degrees Celsius and the 
850 degrees Celsius or centigrade wiring? Do you 
29 
1 remember seeing something actually in writing? 
2 A I'd have to look at all the paperwork. I --
3 I mean, those were the numbers that they needed, so 
4 whether it was over the phone or in writing, I don't 
5 remember. 
6 Q But you do remember talking about a - or do 
7 you remember talking about a written specification or 
8 just specifications in general? And is there a 
9 difference? 
10 A To --
11 Q I -- I'm trying to understand --
12 A To me, there's no difference. They needed it 
13 to reach a certain temperature and that was the 
14 specification, so whether it was in writing or verbal, 
15 it doesn't matter to me. That's what the customer 
16 needs, so that's what we try to provide. 
17 Q Okay. And in those meetings where you recall 
18 seeing drawings, do you remember seeing a -- a document 
19 with -- with specifications in it? 
20 A I - if it's - I'd have to look at all the 
21 paperwork. I have no idea. 
22 Q Okay. I'm going to show you a document here. 
23 This is document DIV 0080 through 0113. 
24 MR. GARRETT: Eight zero to? 
25 MR. BENARD: No, 0080. 
MR. GARRETT: To? 
MR. BENARD: To, T-0, 0113. 
BY MR. BENARD: 
Q I'm going to give you that and just ask you 
to take a quick look at that to see if that's something 
you recall seeing before today. 
A No, I have no idea. 
Q Take a moment. You're only through the first 
couple pages. 
MR. GARRETT: You've only got 3 0 to go. 
THE WITNESS: Yeah. 
Yeah, I don't know. I -- I mean, I was just 
client contact, basically. So --
BY MR. BENARD: 
Q Do any of those diagrams or drawings in there 
jog a memory? Are they the same or similar drawings 
that you recall? 
A I have no idea. 
Q Let me have you turn to a certain section --
A Okay. 
Q -- section. Does -- does that drawing you're 
looking at look familiar? 
MR. GARRETT: What page is that? You can 
refer to it down here (indicating). 
THE WITNESS: DIV 0104. 
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1 No. But I mean I would imagine that what we 
2 built would go right in there (indicating). We build a 
3 really long probe, so I can see that would be where the 
4 longer heater probe would go. But I mean I don't 
5 remember. 
6 BY MR. BENARD: 
7 Q Will you look at Section 2.5.2.4. 
8 A 2.5 — 
9 Q .2.4. 
10 I think that's it. 2.5 -- okay. Just go 
11 ahead and read that to yourself. 
12 A Okay. 
13 Q And that's on DIV 0092? 
14 A Correct. 
15 Q And just go ahead and read that to yourself, 
16 and my question will be: Does that look familiar to 
17 you? 
18 A It sounds like the idea of what we built, 
19 yeah. 
2 0 Q Okay. Do you remember seeing that in any of 
21 those meetings? 
22 A I have no idea. 
23 Q But you do remember --to you, that substance 
24 in that paragraph is at least similar to, if not the 
2 5 same issues, that you spoke with DCS about prior to 
1 your purchase order? 
2 A Yes. 
3 Q Do the temperatures in there where it speaks 
4 to temperature, specifically the 800 degrees Celsius, 
5 is that consistent with your memory as well of what you 
6 spoke about with DCS? 
7 MR. GARRETT: Do you mean before? This is 
8 the first generation. 
9 THE WITNESS: This would not be the first 
10 one. 
11 BY MR. BENARD: 
12 Q Well, this is -- this is -- I — I'm asking 
13 before the purchase order. There were meetings that 
14 you guys were having with DCS -~ 
15 A Right. 
16 Q so that's what I'm asking about right now 
17 is — 
18 A Then, no, that temperature would not be 
19 consistent. 
2 0 Q Okay. And -- and then what temperature did 
21 you --
22 A I remember 1200 F or so, but I mean this is 
23 just vague memory, you know. 
24 Q Okay. 
25 A I don't know why I remember it in Parenheit, 
but I do. 
Q Is there anything else in what you've just 
read there that seems inconsistent with -- with the 
information that you were discussing with DCS prior to 
the purchase order? 
A No. I — it doesn't specify the lead length 
of anything, but -- yeah, I don't -- I don't know. 
Q Okay. All right. I'm going to show you 
another document here. It's document 1013, and I 
didn't bring extra copies. 
MR. SWENSON: Would that be September 2 8th, 
that one? 
MR. BENARD: Yes. 
MR. SWENSON: I have different Bates numbers 
on them, but copies for everybody who wants one. 
MR. BENARD: Here. I'll switch it back here 
MR. SWENSON: I've got the 1013 if you want 
it to --
MR. GARRETT: This is 0010. 
MR. BENARD: Yes, this is. 
THE WITNESS: I've got a different number 
now. 
BY MR. BENARD: 
Q Yeah, this is DIV 0010. Does this document 
look familiar to you? 
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A Yeah. 1 
2 Q Is that your signature? 
3 A It is. 
4 Q How can you tell? 
5 That is your signature, right? 
6 A That is my signature. 
7 Q Okay. Do you remember preparing this 
8 purchase -- or preparing this document? 
9 A Not really, but it's mine, obviously. 
10 Q Do you recall that this came after your 
11 discussions with DCS about what the heat probes — 
12 about the specifications for the heat probe? 
13 A I don't recall, but I would have to imagine 
14 it came after, if we're quoting it (inaudible). 
15 THE REPORTER: "If we're quoting it"? 
16 THE WITNESS: If we're quoting it, then that 
17 would make sense. 
18 BY MR. BENARD: 
19 Q And -- and that description there, the "5 
2 0 zone heater insert assembly with 3 0 foot harness; each 
21 zone includes one internal temp sensor, one surface 
22 temp sensor." Does that describe the heater probe that 
23 you were to manufacture for DCS? 
24 A Roughly, yes. 
2 5
 I Q I -- I heard you mention a term, you know, 
1 "new heater" or "first generation." Maybe -- maybe 
2 before I ask questions about this, go ahead and 
3 explain -- explain what you mean about either a new 
4 product or a new heater or a first generation. 
5 A The first probe we built was -- they bought 
6 and --
7 Q They what? 
8 A They bought and took it, whatever --
9 Q Okay. 
10 A — came back and said that they needed it to 
11 be hotter. 
12 Q And who did -- who said that? 
13 A I have no idea who. DCS, I imagine, I don't 
14 know. 
15 Q Did they tell that to you? 
16 A I don't remember. It came through the 
17 pipeline. I mean I know that, so --
18 Q How do you know that? 
19 A Because we built one. 
2 0 Q But you were the client contact, right? 
21 A Yes. But by the time it gets into this 
22 phase, Andy takes over a lot. So --
23 Q So as — as I understand your testimony, DCS 
24 or someone told Heatsource that it needed to be 
25 hotter — 
1 A Yes. 
2 Q -- or needed to go to a higher temperature? 
3 A Correct. 
4 Q And so did Heatsource then make a heater 
5 probe that went to a hotter temperature? 
6 A It did. 
7 Q Were you still working at Heatsource during 
8 that time? 
9 A Yes. 
10 Q What was your involvement with the heat probe 
11 that -- that was able to go to a higher temperature? 
12 A Legwork. 
13 Q Okay. Legwork as in — 
14 A As in finding parts. I was no longer much of 
15 a client contact. Everything was going through Andy by 
16 that point, and I was just helping the logistics. 
17 Q All right. On this -- this new -- well, now, 
18 let me understand. I don't want to --
19 A It was the same thing just going to a hotter 
2 0 temperature. 
21 Q Okay. So it's the same thing, but it was 
22 just able to heat to a higher temperature? 
23 A Yes. 
24 Q So back to this document then, this DIV 0010, 
25 this description of -- of what Heatsource is producing 
describes both — or not both, but describes the heater 
probe that Heatsource produced. 
Whether it was a lower temperature or a 
higher temperature, does this still adequately describe 
what Heatsource produced? 
MR. GARRETT: That's confusing. I think it's 
very vague and ambiguous. 
BY MR. BENARD: 
Q Okay. 
A Yes. It more or less -- I would have to look 
at the other ones to see. I remember that there was a 
difference in the lead length, and I believe that's 
what the harness is here. I don't -- I'd have to 
refresh, but vaguely, yes. 
Q So other than the harness, this description 
describes what you've referred to as both the first 
generation and the new heater probe that you produced? 
A Yes. Both were a five zone heater. 
Q And both had zones with one internal temp 
sensor? 
A As far as I remember. I don't -- I don't 
recall. 
Q And one surface temp sensor? 
A I would imagine so. 
Q Did you ever see a different bid or quote to 
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anyone related to this heat probe that went to a higher 
temperature? In other words, did Heatsource go ahead 
and say -- this, I understand, came in September of 
2000 — 
A Okay. 
0 -- right after your initial discussions, and 
I think you ~- you mentioned, oh, well, they -- someone 
came back and said we need to make it go to a higher 
temperature ? 
A Right. 
Q When you started moving to a heater probe 
that went to a higher temperature, did Heatsource issue 
a new quote or -- or bid to --
A I don't know. 
Q -- to the client at that point? 
A I don't remember. I'd have to look at all 
the paperwork. 
Q Okay. But you didn't send a letter like this 
again to either DCS or DMP or — 
A I'd have to --
Q — Bechtel? 
A I don't remember. I'd have to --
Q And you don't specifically remember any other 
purchase order that was issued for a heat probe to go 
to a higher temperature? 
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1 A I don!t remember. 
2 0 Okay. Who -- who directed Heatsource1s work 
3 on this project both on the — on the less hot and the 
4 more hot but on the heater probe project? Who -- who 
5 directed Heatsourcefs work? 
6 A Andy. 
7 Q Okay. And who was telling Andy from the 
8 client, whoever that -- that was -- I mean I know at 
9 one point you were clear that it was DCS. Later, you 
10 didn't seem as -- well, were you ever -- strike that. 
11 Let's start again. 
12 I believe you mentioned before that -- that 
13 at some point you understood there were other players 
14 involved besides DCS? 
15 A Yes. 
16 Q Do you recall when that happened in relation 
17 to the time when DCS --or when Heatsource was told 
18 that you needed a hotter heat probe? Did that happen 
19 at the same time? 
2 0 A Say that again. 
21 Q Did you find out about other -- other 
22 contractors or other entities, DMP and Bechtel Jacobs 
23 specifically, at the same time that Heatsource was told 
24 you need to make a hotter heat probe? 
2 5 A I don' t remember. 
1 Q Okay. 
2 A It all came at once to me. 
3 Q What — what do you remember then about 
4 finding out that there were other companies involved? 
5 How did you -- how did you find that out, and what did 
6 you understand the roles of these other companies to 
7 be? 
8 A There were new people calling from other 
9 companies and coming down and looking at everything 
10 making sure everything was now to the new specs, yeah, 
11 new names, new people, new companies. 
12 Q Do you remember any specific individuals? 
13 A You'd have to throw names at me. I don't 
14 remember. 
15 Q Were you ever told at that time that 
16 Heatsource now has a new contract with a different 
17 company besides DCS? 
18 A I don't remember. I would imagine so. 
19 Q You would imagine that -- you would imagine 
20 that you were told that DCS had a contract with a new 
21 company? 
22 A It would seem so. 
23 Q Why would it seem so? 
24 A There's new people telling us to do it. I 
25 mean there's, you know, other people. 
1 Whether it was DMP or Bechtel, I — I don't 
2 remember, you know. But there were people that were 
3 not from DCS now looking at what we were doing and 
4 asking for specifications and asking for how -- asking 
5 for product updates and that type of stuff. So I 
6 just -- I mean I don't remember. It's an assumption. 
7 Q So no one ever told you that Heatsource now 
8 has a contract with DMP? 
9 A I have no idea. 
10 Q And — well, do you recall someone ever 
11 telling you that? 
12 A I don't recall. 
13 Q What about do you recall anyone ever telling 
14 you that Heatsource now has a contract with Bechtel 
15 Jacobs? 
16 A I don't recall. 
17 Q Andy never told you that he had a contract --
18 that Heatsource now had a contract directly with 
19 Bechtel Jacobs? 
20 A Not to my recollection. 
21 Q So sounds like later on in this project when 
22 you were getting calls from a number of different 
23 people from a number of different places, did you feel 
24 like -- like Heatsource's work on this project was 
25 being directed by a collection of — of DCS, DMP and 
1 Bechtel Jacobs all at once? 
2 A It seemed more like DCS had dropped out, in 
3 my mind, but I don't remember really. 
4 Q Did it seem like DMP or Bechtel Jacobs had a 
5 stronger or larger presence than the other? 
6 A I can't even distinguish them, from my mind, 
7 so I -- I don't know. 
8 Q So -- and later on in this phase, were you 
9 ever told that Bechtel Jacobs had a large government 
10 project in Tennessee? 
11 A I don't recall. I don't remember ever 
12 learning where it went till I read your -- my 
13 deposition pleading or whatever it is. 
14 Q Okay. Notice of deposition? 
15 A Notice of deposition. 
16 Q And subpoena? 
17 MR. GARRETT: How much did they pay you to 
18 come here? 
19 THE WITNESS: I know. Where is my paycheck? 
20 MR. BENARD: I don't know. 
21 MR. GARRETT: Does he have to go further 
22 without the money? 
23 BY MR. BENARD: 
24 Q Did you understand at some point then, even 
25 though you didn't know where the project was that 
1 Bechtel Jacobs had sort of a large contract with DMP? 
2 A I -- again, they -- I don't remember who was 
3 who. 
4 Q Did you know that -- that Heatsource's work, 
5 the creation of these heater probes was going to be 
6 used as part of a larger product, for lack of better 
7 word? 
8 A Yes. 
9 Q Okay. Did you ever hear anyone say at 
10 Heatsource that DCS told us the wrong temperature? 
11 A Say that again. 
12 Q Did anyone at Heatsource, when you're talking 
13 amongst yourselves there --
14 A Uh-huh. 
15 Q amongst the employees, ever say DCS told 
16 us the wrong temperature? 
17 A They gave us the wrong specs according to 
18 Bechtel and DMP, yeah. 
19 Q Okay. Was -- was Andy upset about finding 
20 out that he'd been told the wrong temperature at the 
21 beginning of this project? 
22 A I don't think upset's the right word, no. 
23 Q How -- how did he react or how did Heatsource 
24 react? 
25 A It makes a lot more work for everyone when 
1 you have to now have a huge time constraint and jump 
2 this up to a new temperature where parts are very hard 
3 to find. So it was chaotic, but at all times, you 
4 know, we felt we were helping whoever the end user was. 
5 Q Did you tell anyone at DMP or -- or Bechtel 
6 Jacobs -- I think you said you sort of viewed them as 
7 one. You didn't really know the difference? 
8 A I — 
9 Q Did you ever tell them that this is going to 
10 cost more money? 
11 A Sure. 
12 Q You did? 
13 A I would imagine. I mean letting them -- we 
14 were shipping stuff overnight left and right getting 
15 stuff made by the wiring company. You know, had to 
16 turn something around in like three days. I would 
17 imagine that that was conveyed. I don't remember, 
18 but — 
19 Q Okay. That -- and that's what I'm asking 
20 for. I'm asking for your own knowledge. Is -- did --
21 did you -- we'll start here. 
22 Did you ever tell anyone from Bechtel Jacobs 
23 or DMP that creating a heat probe that goes to a higher 
24 temperature is going to cost you more money? 
25 A I don't recall, but it would seem obscene if 
1 I did not. 
2 Q It would seem? 
3 A Obscene. It wouldn't make sense not to say 
4 that. 
5 If you're asking me to make something above 
6 and beyond what we just made, it typically will cost 
7 more, especially when there's a time constraint and 
8 you're looking at overnight shipments and construction 
9 of goods that, you know, putting a (inaudible) --
10 THE REPORTER: I need that last of your 
11 answer. 
12 THE WITNESS: Oh, halt. I'm sorry. 
13 THE REPORTER: "Overnight shipments of 
14 goods"? 
15 THE WITNESS: Overnight shipments of goods, 
16 and you have to tell everyone to stop producing their 
17 normal stuff so that they can produce what we needed. 
18 What was the question again? I don't know. 
19 BY MR. BENARD: 
2 0 Q But -- but you never personally told anyone 
21 at DMP or Bechtel Jacobs that this -- that it was going 
22 to cost more money to produce a heat probe that went to 
23 a higher temperature? 
24 MR. GARRETT: You've asked the question and 
25 he answered it. 
1 MR. BENARD: No, he hasn't answered it. 
2 That's why he's asking me to ask it again. 
3 BY MR. BENARD: 
4 Q Did you ever personally tell anyone --
5 A I don't recall, but if I were to make an 
6 educated guess, the answer would be yes. 
7 Q Yes, that you did tell someone? 
8 A That if I were asked, then, yes, I would say 
9 it would cost more. 
10 Q Okay. I --
11 A I don't -- I don't recall. I -- I don't 
12 know. I -- I can't even remember their names, you 
13 know. I don't remember this stuff. 
14 0 So you don't recall ever telling anyone at 
15 Bechtel Jacobs or DMP that it would cost more money? 
16 A I don't recall, no. 
17 Q Did you ever hear Andy or anyone else at 
18 Heatsource, directly tell Bechtel Jacobs or DMP 
19 representatives that it would cost more money for a 
20 heat probe that reached a higher temperature? 
21 A I'm sure that he did, but I don't recall. 
22 Q Okay. So I mean are you sure -- why are you 
23 sure --
24 A Ask me specifics. 
25 Q I am. I'm not asking for speculation. I'm 
1 asking did you ever hear -- well, let's start there. 
2 Did you ever hear Andy or anyone else at 
3 Heatsource tell a representative of DMP or Bechtel 
4 Jacobs that it is going to cost more money for a heat 
5 probe that reaches a higher temperature? 
6 A Specifically, I do not recall, but I am 
7 certain that it happened. 
8 Q Why are you certain that it happened? 
9 A Because they were there daily and they were 
10 on the phone daily, and you just don't make something 
11 for free. It's not why they're in business. 
12 Q Okay. Then why wasn't there a new quote or 
13 new purchase order? 
14 A I don't remember. I'd have to look at the 
15 paperwork. 
16 Q Okay. Well, I'll represent to you I 
17 haven't -- I haven't seen one and no one's produce a 
18 different purchase order --
19 A Right. 
2 0 Q -- or a different quote. So why wouldn't 
21 there be a new quote or a new purchase if there was 
22 this — 
23 A Because it would --
24 Q additional — 
25 A — be verbal then, verbal. Therefore, it's 
1 not written. I mean, it happens all the time. 
2 Q Okay. But you're not aware of one and you're 
3 not aware of -- you're not aware of anyone at 
4 Heatsource specifically saying that? You think they 
5 probably would have --
6 A Right. 
7 Q but you're not aware of anyone ever 
8 actually saying that? 
9 A I'm sure that I said it. I mean, I'm not 
10 sure, obviously, but, yeah, it had to be said. 
11 Specifically no, but it doesn't make sense that it 
12 didn't happen. I don't understand the question, I 
13 guess. 
14 Q Well, I guess what I'm having trouble with is 
15 you keep on saying, "I'm sure that it happened," but 
16 then you say you don't recall. 
17 A Right. 
18 Q That's inconsistent. So I'm trying to get a 
19 straight answer. Either you recall or you don't. 
20 A Okay. 
21 Q If you — 
22 A Then I don't recall. 
23 Q speculate --
24 Okay. You don't recall you ever saying that 


























A I don't recall. 
Q And you don't recall Andy or anyone else at 
Heatsource -- you never witnessed Andy or anyone else 
at Heatsource make those -- that statement to Bechtel 
Jacobs or DMP? 
A Not to my recollection. 
Q Do you know that Bechtel Jacobs --do you 
know how much money Bechtel Jacobs paid to DMP for this 
entire project? 
A I do not. 
0 Were you aware of -- of failures in the heat 
probes that -- that Heatsource produced? 
A In the first one or the second one? 
Q In any of the heat -- the heat probe? 
A Well, they blew the first one up, but it 
didn't fail. 
Q Okay. 
A Does that --
Q Go ahead --
A -- make sense? 
Q Go ahead and -- well, I'll let you explain 
it. 
A Well, they put it on in full blast in open 
air, which was not what it was designed to do, and it 
blew up, but it went to the specs that we said it 
1 would. 
2 Q So your understanding then is that — and 
3 this is post-purchase order — is this — or is this 
4 before the purchase order or after the purchase order? 
5 A Well, if they have it, then I would imagine 
6 it was after. 
7 Q Okay. And your understanding -- were you 
8 there at the testing? 
9 A No. 
10 Q Did you ever see test results? 
11 A I don't recall. 
12 Q Did Heatsource do anything or -- or not do 
13 certain things that -- that caused slowdowns in this 
14 project? 
15 A I believe we did it as best we could as fast 
16 as we could. 
17 Q Are you aware of any mistakes along that 
18 process that Heatsource made? 
19 A I'm not aware of any mistakes. 
20 Q Do you remember Heatsource asking DCS if they 
21 could use wiring that was only rated at 600 degrees and 
22 DCS said no, it needs to be rated to 800 degrees 
23 Celsius? 
24 A That was, to my recollection, one of the main 
25 problems in the first one. I mean that was the -- the 
difference. At first it was to 650 and then we needed 
it to be to 850. 
Q And -- and before you found that out — or do 
you recall when -- did you have that discussion with 
DCS about using wiring that was only rated as 650 
versus 80 0? 
A Huh-uh, I don't remember. I don't know. 
Q Would you look at the document that's DIV 
0453? 
(The witness complies.) 
Is that your signature on this document? 
It is. 
Do you recall this document? 
No, but it's here, yeah. 
Do you recall if this document is before the 
purchase order --
A I don't remember. 
Q — between Heatsource and DCS? 
A I don't recall, no. 







sent this letter? 
A No. 
Q Have you -
this letter? 
A Yes. 
- have yo u had a chance to read 
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1 Q Why would you have a sample of wiring that's 
2 graded to 850 degrees Celsius if you only needed to hit 
3 650 degrees Celsius? 
4 A I don't know. 
5 Q I'll let Mr. Swenson ask you about that one 
6 later --
7 A Okay. 
8 Q some more. 
9 Do you remember a discussion of U-Bent 
10 Technology? 
11 A Not really, vaguely. 
12 Q What -- what do you recall vaguely about it? 
13 A I remember that we looked at it. I don't 
14 remember if that's what we used or not. 
15 Q Okay. Do you recall when you started working 
16 on the heat probe that would go to the higher 
17 temperature? 
18 A No, after the first one. 
19 0 Did -- did Andy or anyone tell you that --
2 0 that Bechtel Jacobs told him to start working on the 
21 heat probe that went to a higher temperature? 
22 A Whoever those gentlemen were then, yes, that 
23 were visiting. 
24 Q Okay. Andy told you that those gentlemen 
2 5 said start working on a -- a new heat probe that goes 
to 800 degrees? 
A Yes. 
Q Okay. Do you remember if -- if that person 
was Darin Wood? 
A I don't remember who it was. 
Q Who were you referring to then — 
A Not the DCS guys. 
Q Okay. What about Herb Pollard (phonetic)? 
Does that name ring a bell? 
A That name does not ring a bell. 
Q What about Joe Tubb (phonetic)? 
A Don't remember. 
Q Rick Dearholdt? 
A That name rings a bell. 
Q Okay. Was Rick Dearholdt a person that came 
to visit you at --
A I don't --
Q -- at Heatsource in Utah? 
A Yeah, I don't remember which people visited. 
I know that he was on the phone a lot. 
Q With who? 
A Me and Andy. 
Q Okay. How many times did you talk to Rick 
Dearholdt on the phone? 



























his name. I don't -- I don't remember. 
Q What about Terri Johnson? 
A That's a vague name. It seems to be there, 
but I don't remember it. 
Q What about Rob Szozda? 
A That doesn't ring a bell. 
Q What about Jim Maupin? 
A I -- I don't remember. 
Q M-A-U-P-I-N. Szozda is S-Z-0-Z-D-A. 
What about Jim Hylton? 
A I don't remember that one. 
Q So of all those names I've just listed off, 
the name that you remember is -- is Rick Dearholdt? 
A That name, I remember. 
Q Do you remember any specific conversations 
that you had with Rick Dearholdt? 
A No. 
Q How many -- and maybe I asked this. Can you 
give me an estimate of how many times you think you 
spoke with Mr. Dearholdt? 
A Urn, I mean a lot. It seems he called a lot 
to check on the status, but it -- again, by this time, 
I was kind of out of the loop, so it was just running 
through me right to Andy usually. But he did call a 
lot, I mean it seemed certainly weekly if not daily. 
1 It seemed like he called often. 
2 Q Okay. 
3 A Maybe it was just his presence, I don't know, 
4 on the phone. 
5 0 Do you -- can you pin a timeframe down on 
6 when that was happening? 
7 A No. 
8 Q This was not during the -- the lower heater 
9 probe, the lower temperatured --
10 A No. 
11 Q heater probe? 
12 A This was after that one. 
13 Q Is it after -- I think you said DCS or -- or 
14 they told us we needed a hotter heater probe. Was it 
15 after that time? 
16 A During that time. 
17 Q Were you ever uncertain or was Heatsource 
18 ever uncertain about whether they could produce a heat 
19 probe that went to the 800 degrees Celsius? 
2 0 A I don't remember being uncertain about it. 
21 Finding the necessary wiring was an issue. 
22 Q Do you mean a discussion of having -- of this 
23 being new technology, that we had to find new 
24 technology in order to produce this heat probe that 





























I don't remember any conversations about 
Do you remember any discussion of this being 











I don't remember anything like that. 
Did you ever travel to Idaho --
Yes. 
-- on this project? 
To Idaho Falls, I did -- or not Idaho Falls, 
You went to Boise --
Yeah — 
-- on this? 
-- DCS. I don't think I ever went -- I think 












Do you remember when those meetings 
--
No. 
--or when you traveled to Idaho? 
No. 
How many times did you go to Idaho? 
I tried to go once a month or so, once every 
I don't remember. 
And that's during the early stages, or is 
1 this even after you understood Heatsource was to 
2 produce a hotter heat probe? 
3 A I — I don't remember. 
4 Q Were you in any meetings with Bechtel Jacobs 
5 in Idaho, employees from Bechtel Jacobs? 
6 A Not that I remember. 
7 Q Were you involved in writing any letters to 
8 Bechtel Jacobs? 
9 A Not that I remember. 
10 Q So you never -- you never went to the Idaho 
11 Falls site? 
12 A I don't believe so. 
13 Q Would Andy or -- or anyone else that --
14 that -- from Heatsource that went up to those meetings, 
15 would they tell you what happened at those meetings in 
16 Idaho Falls? 
17 A Not direct -- I mean, I don't remember, 
18 maybe. 
19 Q Were you still at Heatsource when the final 
20 heat probes were submitted and accepted? 
21 A I don't remember. I might have. I don't 
22 think so, for some reason. 
23 Q He can't help you. 
24 A Oh, I don't — I don't know. I don't 
25 remember. 
1 MR. GARRETT: He doesn't have to. 
2 MR. BENARD: Well, he keeps looking over in 
3 that direction. So — 
4 THE WITNESS: I don't -- I don't know. 
5 MR. BENARD: I know. 
6 THE WITNESS: I don't remember. 
7 BY MR. BENARD: 
8 Q I'm just -- I'm just indicating that we --
9 I'm just asking for what you remember. 
10 A Okay. I don't remember. 
11 Q I spent two long days talking to Andy. So --
12 MR. GARRETT: Is that all it was? It seems 
13 like it went for weeks. 
14 BY MR. BENARD: 
15 Q So you don't -- you don't recall being at 
16 Heatsource when this project was completed then? 
17 A Yeah, I don't remember whether I was there or 
18 not. 
19 Q Did Andy ever tell you that Rick Dearholdt 
2 0 said this project is clearly a research and development 
21 project now? 
22 A I don't remember ever hearing that. 
23 Q Anything like it? 
24 A I don't remember any, no. 
2 5 Q Did Andy ever tell you that Bechtel Jacobs 
1 said if Heatsource gets this work done, Bechtel Jacobs 
2 will take care of you? 
3 A Yeah. 
4 Q When did he tell you that --
5 A I've heard it several times. I donrt know. 
6 Q Okay. Did you hear it at the time or have 
7 you heard it in — 
8 A Oh, yeah. 
9 Q -- yesterday or when --
10 A At the time. I mean, yes, at the time and 
11 ever since. 
12 Q Okay. And when he said that, did he use 
13 specifically the -- the words Bechtel Jacobs or simply 
14 if we do this work, we will get taken care of? 
15 A I don't remember. I -- yeah, I don't 
16 remember. 
17 Q Okay. So you don't recall specifically that 
18 he said it was Bechtel Jacobs that would take care of 
19 us versus DMP or — or DCS? 
20 A I -- it was not DCS anymore. It was DMP or 
21 Bechtel Jacobs. 
22 Q Did Andy ever tell you that Rick Dearholdt 
23 made that comment? 
24 A I don't remember who would have --no, I 
25 don't remember it. 
1 Q Did Andy ever tell you that — that Bechtel 
2 Jacobs said if Heatsource pulls this off or you 
3 complete the work, then the money truck will be backing 
4 up to the building? 
5 A Sounds like Andy, yeah. 
6 Q Okay. It sounds like Andy. Did he — did he 
7 say that Rick Dearholdt made that comment? 
8 A I don' t remember. That' s who was on the 
9 phone the most that I remember. So --
10 Q Okay. Did -- did he tell you -- I guess let 
11 me go back. 
12 You said, "It sounds like Andy." Do you ever 
13 remember him actually saying that to you? 
14 A I don't remember. 
15 Q Okay. Do you --do you ever remember him 
16 saying anything like those words to you? 
17 A Yeah. I mean -- yeah. 
18 Q That someone was going to back the money 
19 truck up to the building? 
20 A I mean -- or along those lines, for sure. 
21 Q Okay. And when -- when do you recall him 
22 saying that? 
23 A All the time. I mean Betsy would -- you 
2 4 know, was stressing money all the time, and so whenever 
25 he walks by you, it's kind of a don't worry, you know, 
1 they'll take care of us type of thing. 'Cause, you 
2 know, it was a — it was an issue, so --
3 Q What? What was an issue? 
4 A Putting out so much when nothing was coming 
5 in for Betsy, who is the accountant. So --
6 Q Was she ever concerned then that you didn't 
7 have a purchase order or something in writing --
8 A No. 
9 Q — about that? 
10 A I don't remember, no. 
11 Q When dealing with other customers, so not on 
12 this project, and if the scope of the work was to 
13 dramatically change to where it was going to be very 
14 expensive or a — a lot different than what you had 
15 originally bid or quoted or had a purchase order for, 
16 was the typical practice to just go ahead and -- and do 
17 all this additional work and change the scope of the 
18 project without issuing a new purchase order or a new 
19 quote? 
2 0 A It depends on the client, but oftentimes that 
21 would happen that way, yeah. 
22 Q Even on large projects? 
23 A When on-site it happens a lot. I mean, you 
24 get into a project and it turns into a bigger project, 




























-- the client, how their system works. 
Oh, 
MR. GARRETT: And whether they're honest or 
oh, excuse me, excuse me. 
BY MR. BENARD: 
Q If a project was going to be two or three 
times more expensive, Heatsource would still just do it 







a verbal discussion with the -- with the 
Yeah. 

















Okay. Well, why would you say that? 
We 're here. 
Well, anyone can file a lawsuit. Why would 
-
Anyone can not pay. 
Well, why would you say that Bechtel Jacobs 
to pay? 
It's just assumed. You -- they ask you to do 
fs -- you assume they'll pay you for it. 
Okay. 
That's how most other companies that we did 
dealt with it. 
Okay. But you've told me you didn't even 
know the difference between DMP or Bechtel Jacobs 
So 
I don't. They were the same to me at the 
time. 
Q Okay. So why would you say Bechtel Jacobs 
then rather than DMP? 
A Bechtel Jacobs, DMP, whoever was now asking. 
Q Okay. But you didn't know who was asking? 
A Right, I don't. 
0 Okay. 
A I still don't really know. 
Q So -- so why -- was that just a cheap shot 
or --
A I don't — 
Q I'm just trying to understand why -- how do 
you base this on — 
A Just from --
Q Is that from what Andy's telling you? 
A Yeah, just from remembering him running 
through the halls type of thing and Betsy saying, oh, 
Bechtel Jacobs will take care of us or whatever. 
Q So Andy was using Bechtel Jacobs, not DMP? 
A I guess. I -- yeah, it seems that way. 
Q And yet you, who was the client contact, 
didn't even know the difference between DMP --
64 
1 A Right. 
2 Q --or Bechtel Jacobs? 
3 A Once DCS went sideways on me, like I wasn't 
4 in the loop anymore. I was doing other projects. I 
5 was just doing the legwork for this project. I wasn't 
6 the client contact anymore. 
7 Q Do you see the money when it comes in the 
8 door from clients? 
9 A No. 
10 Q So how do you know Bechtel Jacobs didn't pay 
11 Heatsource for their work? 
12 A I've heard it countless times. 
13 Q From Andy? 
14 A From Andy, Betsy. 
15 Q Do you know that Heatsource or that Bechtel 
16 Jacobs paid over $700,000 on this project? 
17 A I didn't know. 
18 0 When, in the normal course of business -- and 
19 maybe you don't have experience on this. 
2 0 A Uh-huh. 
21 Q I'm just going to throw it out there. If a 
22 client gives a specification and the specification 
23 never changes but because the work, either we had the 
24 wrong wires or we had something -- something went wrong 
25 with actually the work itself --
1 A Uh-huh. 
2 Q but the specification never changed, is it 
3 typical to charge the client additional money when 
4 their specifications never changed? 
5 MR. GARRETT: Are you asking for his opinion? 
6 MR. BENARD: I am. 
7 THE WITNESS: It would seem not. I would 
8 assume that if you made the mistake, you would pay for 
9 it, but I don't know. 
10 BY MR. BENARD: 
11 Q You never -- did you ever have that situation 
12 where a client gave you a very clear specification and 
13 Heatsource didn't meet that specification? Did 
14 Heatsource then charge the client more money? 
15 A I mean, there were times when the wrong 
16 product would get shipped or something. You know, you 
17 send them the new product and if there's a discrepancy 
18 in price, you know, then usually you'd work it out. 
19 Most customers were willing to pay for the 
2 0 misquote if it was a misquote, or if they asked for the 
21 wrong item and needed the new one or whatever it was. 
22 If -- if not, if it was like a bad mistake then, you 
23 know, we'd try to work it out between us and sort of 
24 try to split the losses or the cost. I don't — 






























I don't know. 
I may have asked you this 
er just make sure. 
Did -- did Andy ever tell 
a direct contract with Bechtel i 
A 
Q 






I don't remember now. 
Do you remember anyone at 
before, but I 
that you Heatsource 
Jacobs? 
Heatsource saying 
direct contract with Bechtel Jacobs? 
I don!t remember. 
Now, originally, if we — 
ce quote that you gave — 
Uh-huh. 
-- heaters for about 6300 





around $30,000. Is that -- is 
A 
Q 
I don't remember. 
-- accurate? 
Okay. Looking at that — 





we look at that 
bucks, my 
purchase order was 
that --
at that letter from 
-- for the heat probe itself or for the four 
es, what would be, you know, an approximate 
based on your price quote? 
A 
total of, 
On that quote it would be 
what, 25,00 0 something. 


























Q Okay. Can I --
MR. SWENSON: Sure. 
MR. BENARD: Thanks. 
BY MR. BENARD: 
Q Have you ever seen that document before? 
A Looks familiar. 
Q And that's document 1018, so I have that. 
What is this document, if you know? 
A Let's see. It's a list of what we shipped 
and prices. 
Q For? 
A For DCS, I would imagine or the -- for this 
project. 
Q Okay. Did you ever see what the final 
invoice from Heatsource was on this project? 
A Um, I probably did. I don't remember. 
Q Do you remember how much the final invoice 
was? 
A I don't. 
MR. GARRETT: Wake up. 
MR. BENARD: Yeah. 
BY MR. BENARD: 
Q I'm going to show you another document after 



























Have you ever seen that document before? 
A I don't remember. 
Q Do you know if you still worked at Heatsource 








I don't -- I don't remember. 
What's the invoice amount on that in that 
$131,576. 
Looking at the individual entries on there --
Uh-huh. 
-- where would your work be accounted for, if 
at all, on this invoice? 
A My work is probably not on this invoice. Um, 
I'd be the tech Q and A, I guess or -- I don't -- I 
didn't go on-site to do any work. So --
Q So if your work was included, it would have 
been --
A It would be — 
Q -- senior tech QA? 
A Yep, that's right. 
Q Do you know how those numbers were created or 




1 A Number of hours put in. 
2 Q Okay. Does Heatsource maintain timecards or 
3 billing cards? How do you keep track of your time? 
4 A Urn — 
5 Q Or how did you keep track of your time? 
6 A They're little cards that you would use at 
7 times where you would just write it down each day and 
8 tally it up. 
9 Q How often would you tally it up? 
10 A I mean, you'd have a weekly tally usually. 
11 Q Usually, but not always? 
12 A Sometimes you forget to put them down, yeah. 
13 0 Do you remember doing that sort of tally on 
14 this project? 
15 A Urn, I don't remember, but probably, yes. 
16 Q Were you ever in -- involved with creating or 
17 sending out the final bills to clients after the 
18 projects are completed? 
19 A I would print invoices, yes. 
20 Q Okay. Were you ever involved in the 
21 decisions as to how much overhead or profit to 
22 charge --
23 A Urn --
24 Q on certain projects? 
25 A I was not in charge of that, no. I — we 
1 would brainstorm sometimes, yes. 
2 Q Okay. And -- and so on certain projects you 
3 would help Andy, Betsy or -- or who else would be 
4 involved in this brainstorming? 
5 A Urn, it's basically Andy and Betsy, I would 
6 imagine. 
7 0 Okay. And as you discussed those -- those 
8 issues like overhead, how much would you charge clients 
9 typically on -- for overhead? 
10 A Oh, I -- yeah, I don't know. 
11 Q Okay. How much would you charge, in general, 
12 clients for profit? How much would Heatsource build in 
13 as profit? 
14 A We tried to build in on products somewhere 
15 around 3 0 percent, on labor somewhere around 20 percent 
16 is -- was -- those are typical numbers. 
17 Q Okay. 
18 A But I don't — I don't know. 
19 Q And so when -- when you would build in that 
2 0 20 or 3 0 percent, would that then be reflected in an 
21 increased hourly rate for that individual? For 
22 example, if you're going to try and make a 20 percent 
23 profit and you're going to get that through labor --
24 A Right. 
2 5 Q -- would you then bump up the hourly rates? 
1 Is that how you would account for that 20 percent or do 
2 you just put a flat -~ 
3 A Urn — 
4 Q --2 0 percent figure? 
5 A Yeah, I don't know. 
6 Q Okay. Would it surprise you that on a 
7 project like this -- let's look at that invoice — 
8 A Yeah. 
9 Q 131,000. Would it surprise you if 
10 Heatsource were to then charge $100,000 for overhead, 
11 admin, and profit? 
12 A It depends on the amount of time put in. 
13 Q Okay. Have you ever seen them on a project 
14 of, say $13 0,000 invoiced project, have you ever seen 
15 them to then charge an additional hundred thousand for 
16 overhead, admin or profit? 
17 A Not that I remember, but it depends on the 
18 size of the project, yeah. 
19 Q Okay. But you've never --
20 A No. 
21 Q --- seen that? 
22 What's the largest amount of -- of overhead 
23 or profit that you've seen them put on a project? 
24 A I don't know. I didn't normally look at them 
25 that way. Urn, I mean, as far as like my sales stuff, 
it was, probably highest end would be 50 percent. I 
don't remember. 
Q So 50 percent of the invoiced --
A Of — 
Q --of the invoiced amount or — explain to me 
15 percent. 
A As far as a markup — 
Q Okay. 
A -- like, yeah. 
Q So the highest you ever saw, you think, was a 
50 percent markup? 
A On my personal numbers because I did my own 
quotes for stuff, 
Q Okay. Do you know that Heatsource is now 
seeking $230,000 on this project? 
A I did not know. 
Q Did you know that Heatsource is seeking 
$500,000 in other general damages? 
A I did not know. 
MR. SWENSON: She wants to take a break. 
MR. BENARD: Okay, that's fine, sure. I 
forgot to tell you we can take a break whenever you 
want. 
(Recess.) 
MR. BENARD: All right. We'll go back on the 
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record here. 
THE WITNESS: Okay. 
BY MR. BENARD: 
Q Have you ever heard the term or were you 
involved in something called a request for an equitable 
adjustment? 
A I would guess not. 
Q Okay. Do you recall -- now, you mentioned 
that at some point you remember Andy and Betsy saying, 
"Oh, we've got to get paid, we've got to get paid, 
we've got to get paid" or being concerned about getting 
paid? 
A Yeah. Betsy is always concerned. 
Q Okay. I'm going to refrain from making any 
statements on the record. 
Do you remember her specifically being 
concerned about getting paid on this project? 
A Yeah. 
Q Okay. Now, do you remember, was that before 
or after the project was completed? 
A I don't remember. I imagine during. 
Q Were you still working at Bechtel 
Jacobs -- were you still working at Heatsource after 
this project was completed? 



























Q Okay. Then I guess my question is you -- you 
made statements that Andy was going around saying, 
"Don't worry. We're going to get paid" at a time when 
the project wasn't completed; is that correct? 
A I guess so. 
Q And if that's the case, then Heatsource 
hadn't even issued an invoice because it hadn't 
finished the project? 
A Then I must have been there when it was 
finished. I don't remember. I mean, I'd have to look 
at pay stubs. 
Q Because there wouldn't be any reason for Andy 
to be saying or being concerned about getting paid if 
you hadn't even invoiced the project? 
A Right. 
Q Do you recall when the project was completed? 
A I don't. 
Q Do you recall how long between the time when 
you started working on the heat probe that it went to a 
higher temperature and the project was completed? Do 
you know how long that -- that timeframe was? 
A I don't recall. 
Q Was it less than a year? 
A Between starting --
Q When you started the -- the higher 
1 temperature --
2 A Uh-huh. 
3 Q -- heat probe and when the project was 
4 completed. 
5 A Yeah, it seems like it was less than a year, 
6 but --
7 Q You're not certain? 
8 A -- I don't remember. 
9 Q But you do recall hearing Andy say, "Don't 
10 worry." 
11 A Yes. 
12 Q "We're getting paid"? 
13 A Yes. 
14 Q Why? Why would he say that? 
15 MR. GARRETT: He can't answer from what's in 
16 somebody else's mind. 
17 MR. BENARD: Is that an objection? 
18 MR. GARRETT: Uh-huh and a speech. 
19 BY MR. BENARD: 
2 0 Q So now you -- now you think you were at 
21 Heatsource when the project was completed? 
22 A From what you've just said, yes. 
23 Q Do you know when Heatsource invoiced --
24 A I don't remember. I'd have to — I mean, did 

































the invoice? Can just look at the dates. 
's look back at — oh, did I take that 
I maybe took that document back. 
Let 's refer 






















back to -- Andy didn't put a date 
I think that is dated on one of 
Which one are you referring to?. 
The invoice, the Bechtel 000007. 
I don't think we've talked 






That's the invoice that we were 
Right. 
But a day --
You were talking about it, 
don't recall it being referred to by 
BENARD: 
GARRETT: 
get through that, don' 
Okay. Let's 
MR. BENARD: 
Yeah, it's five zeros and a 
Boy, you need power steering to 
t you? 
see. Is it dated? 
No. That's what I was just --
THE WITNESS: Is there a fax copy? 
MR. BENARD: No. 
MR. GARRETT: That would have a date. Here 
is -- here is a date. 
MR. BENARD: Okay. 
BY MR. BENARD: 
Q I'll have you look back at this document --
A Okay. 
Q -- we were looking at a minute ago. 
Do you see where that invoice is dated as 
of -- what date is there? 
A August 20th, 2001. 
Q Okay. So do you recall that you were still 
employed at Heatsource at that time? 
A It would seem so. It's — 
Q Do you remember in the month of August of 
2001 Andy coming to you and saying, "Hey, we need to 
get together all of your hours, all of your time, 
everything that you've done on this heater probe 
project so we can invoice it"? 
A Urn, that would be usually how it would work, 
yeah. 
Q But you don't recall that specifically on 
this case? 
A Right, I don't remember, no. 
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Q Okay. Did you have any discussions with 
anyone at Bechtel Jacobs directly regarding payment on 
this invoice or payment for this heater project? 
A I don't remember. 
Q And -- and you don't remember anything 
specifically from telephone conversations that you had 
with Rick Dearholdt? 
A I don't remember specifics, no. 
Q Do you remember generalities? 
A It's -- the most of what I remember is status 
updates on when it's going to be ready, and that's 
about it. I -- I — 
MR. GARRETT: Clients do have a nasty habit 
of (inaudible) --
THE REPORTER: Pardon me? 
MR. GARRETT: You don't need to put that on 
the record. 
BY MR. BENARD: 
Q Why were you laid off from Heatsource? 
A Finances, I believe. 
Q Do you believe that because you were told 
that or — 
A Yeah. 
Q What -- what were you told? 
A The company had to downsize to stay alive. 
1 Q And who told you that? 
2 A Andy Nelson. 
3 Q Did -- let me go back. Did — did Rick 
4 Dearholdt, in any of those phone conversations with 
5 you, make any statements to you that you believe are 
6 false? 
7 A Not that I remember. 
8 0 Do you recall any statements from anyone at 
9 Bechtel Jacobs directly to you that you would regard as 
10 false? 
11 A Not that I remember. 
12 0 Were you aware of any work that Heatsource 
13 turned away because of working on this heater probe 
14 project? 
15 A I know it took up a lot of time and certainly 
16 took me off of my general duties. I don't remember any 
17 specific projects we turned down, but it certainly 
18 disrupted our work practice. 
19 Q Do you know of other people that were laid 
20 off because of -- of finances? 
21 A Yeah. 
22 Q How many others? 
23 A Everyone but Betsy and Andy, I believe. 
24 Q Did you ever know that Heatsource borrowed 
25 $200,000 to keep the business going? 
fin 
1 A I'm -- I knew they borrowed money. I don't 
2 know numbers. 
3 Q Who told you that they had borrowed money? 
4 A Betsy goes to the bank. I mean I knew -- I 
5 don't think anyone told me directly, but hearing 
6 conversations. 
7 Q Why wasn't there a way for Heatsource to 
8 simply go out and get more work so that you could all 
9 get paid and not have to be laid off? What prevented 
10 them from doing that? 
11 A I don't know. I've never run the business, 
12 but I'm sure that that's the answer to every business. 
13 Q Yeah. Why didn't you start working sales 24 
14 hours a day? 
15 You don't have to answer that. 
16 How long after this project was completed or 
17 it was invoiced do you believe you were laid off? 
18 A Again, I don't remember. 
19 Q Okay. And then did you stay in contact 
2 0 with -- with Mr. — with Andy during that year that you 
21 didn't work for Heatsource? 
22 A Urn, every now and then I'd stop by or call. 
23 I mean, not regularly, no. 
24 Q When he would stop by -- or when you would 
25 stop by or call, did you ever discuss this lawsuit? 
A Urn, man, I don't remember anything while I 
was not employed. Oh, I'm sure that I would question, 
I imagine. I don't -- I don't recall now. 
0 Okay. While you were still employed on this 
first -- this first stint, are there any statements or 
discussions that you were a party to at Heatsource 
regarding Bechtel Jacobs that we haven't discussed 
today? 
A Not that I remember. 
Q And that would include payment on this 
project from either Bechtel Jacobs or DMP or whoever. 
We've discussed everything that you remember? 
A Yeah. 
Q And then during that year when you were not 
employed, you don't recall talking with Andy about 
getting paid on that project? 
A No. 
Q What about when you came back for your second 
stint? Do you remember any discussions that you had 
with Andy at that time or anyone else at Heatsource at 
that time regarding this lawsuit or getting paid on 
this project? 
A I know that they still hadn't been paid and 
that the lawsuit was still pending, but nothing in 
depth, just in passing. 
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1 Q In passing, did you ever discuss with — with 
2 Andy the theories of the case or on what basis this 
3 case was being brought? 
4 A Not during my employment, no. 
5 Q After your employment and I guess after you 
6 stopped working there you -- did you move out here to 
7 go to law school? 
8 A I did. 
9 Q Is that the timeframe? 
10 A Yes. 
11 Q Okay. So since you've been in San Diego, 
12 have you had discussions with Andy or anyone else at 
13 Heatsource about this lawsuit? 
14 A Just briefly. 
15 Q Okay. When was that? 
16 A Last night. 
17 Q So between the time you left employment and 
18 last night, you had not discussed this case or not 
19 being paid on this heater project with anyone at 
20 Heatsource? 
21 A Between leaving --
22 Q Between leaving — 
23 A — and moving? 
24 Q and last night. 
25 A No. 
1 Q Okay. How long did you meet with Mr. Nelson 
2 last night? 
3 A Couple of hours, went to dinner. 
4 Q Did you review any documents with him? 
5 A No. 
6 Q How much of that dinner do you think was 
7 devoted to talking, to this lawsuit? 
8 A Maybe 20 minutes, if that. 
9 Q What did Mr. Nelson tell you? 
10 A That it's still pending, he's getting tired 
11 of it, that he had to get slapped a few times in the 
12 deposition, that it's a contract and a fraud case, I 
13 think. 
14 Q Okay. And you were interested in it --
15 A Right. 
16 Q because now you're in law school? 
17 A Now I actually understand a little bit. 
18 Q Did you give him any advice? 
19 A No. 
2 0 Q Did you -- did you discuss any sort of 
21 elements of claims that he would have to prove? 
22 A No. 
23 Q Did you discuss with him any specific facts 
24 relating to the issues we've talked about today? 


























Q I, obviously, can tell you didn't talk about 
time lines, but is that true, you didn't talk about 
time? 
A We did not 
Q Okay. 
MR. NELSON: Michael Jackson. 
BY MR. BENARD: 
Q Did -- in his conversation last night, did he 
tell you that he believed he had a contract directly 
with Bechtel Jacobs for this project? 
A I imagine. I don't recall. I don't remember 
a specific, but that's the whole case, isn't it? 
Q Well, I'm asking you what he told you last 
night. 
A No. 
Q He did not tell you last night that he 
thought he had a contract directly with Bechtel Jacobs? 
A I mean I -- I don't remember, but yes or no, 
either way. It was pretty brief conversation. 
Q Okay. Now, I may have let you slide a little 
bit on things that were four years ago --
A I — 














































I'm entitled to your recollection, and 
ae's not an attorney, there is no privilege. 
Right. 
And because you're not an attorney, there's 
Lege for him to assert. 
Did he tell you last night that he believes 
direct -- that Heatsource had a direct 
with Bechtel Jacobs relating to the heater 
Yes. 
Okay. Why did he -- what did he base that 
The fact that they came and asked him to do 
Okay. When did they come and ask him to do 
I don't remember. But when they were --
that was. 
Okay. Did he tell you it would help his case 
if you were to use the words "Bechtel Jacobs" rather 






— or "DCS"? 
He did not. 
Did he discuss any differences between 
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Judge: Roger A. Livingston 
John Richard Dearholt, having been first duly sworn upon his oath, 
deposes and states as follows: 
1. I am employed by defendant Bechtel Jacobs Company LLC ("BJC") in 
Oak Ridge, Tennessee, as the Deputy Manager of Projects, ORNL Project, and have 
been at all times material to this dispute. I am over 18 years of age and have personal 
knowledge of the facts set forth in this affidavit. If called as a witness in this matter, I 
could and would competently testify to the facts herein. 
1 
2. BJC is a Delaware limited liability company with its principal place of 
business in Oak Ridge, Tennessee. BJC is a separate corporate entity from any other 
Bechtel related or affiliated entities. 
3. Diversified Metal Products, Inc. ("DMP"), a company located in Idaho 
Falls, Idaho, was awarded a contract to work on the environmental cleanup project BJC 
was conducting for the Department of Energy in Oak Ridge, Tennessee. I believe that 
DMP subcontracted to one of its subsidiaries, Plaintiff, E & M Sales West Inc. dba 
Heatsource ("Plaintiff), a portion of the design work (design and fabrication of the 
probe heater) to assist on DMP's obligations to BJC on the Oak Ridge project. 
4. I traveled to Idaho to meet with DMP representatives to discuss the 
progress of the probe system to be used for the Oak Ridge project. DMP was behind on 
its obligations and had had setbacks and failures in preparing the probe system. While 
some of DMP's subcontractors may have attended meetings in Idaho that I attended, I 
did not know them by name. I never met directly with any representatives of Plaintiff, 
as the presence of subcontractors at the Idaho meetings was ancillary to my discussions 
with DMP regarding the progress of the probe system. 
5. I did not enter into a contract, on behalf of BJC, with any subcontractors, 
including Plaintiff. In fact, I lack the authority to create such a contract or to modify 
the DMP project contract. I also lack the authority to direct a subcontractor to change 
or modify the underlying contract or work. 
6. At no time did I direct Plaintiff to design, develop, test or deliver new 
heater units. Instead, I instructed DMP to get the project back on track and to fulfill its 
obligations under its contract with BJC. Whatever direction was given to Plaintiff came 
from DMP, not BJC. 
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7. I never traveled to Utah to meet with Plaintiff or direct any work that 
Plaintiff was doing at the request of DMP. I did not travel to Idaho to meet with 
Plaintiff or any Utah company representatives, but to meet with BJC's contractual 
counterpart, DMP. 
8. Terry Johnson is not employed by BJC. Instead, he is employed by 
BWXT Idaho. Mr. Johnson also lacked the authority to enter into a contract with 
Plaintiff or change the underlying work required of DMP on the underlying contract. 
9. I believe that Plaintiff knew that it did not have a direct contractual 
relationship with BJC. Specifically, all invoices for work performed by Plaintiff that 
BJC received came to BJC from DMP, not Plaintiff. In addition, Plaintiff requested an 
equitable adjustment to the project, but processed that request through DMP, which 
then made the request from BJC. 
Dated: June J__, 2002 
John Richard Dearholt 
KiC^LxrcL JU^y^tf 
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Brent Johnson (#7558) 
Bryan K. Benard (#9023) 
Jennifer L. Lange (#8470) 
HOLLAND & HART LLP 
60 E. South Temple, Suite 2000 
Sail Lake City, Ulah 84111-1031 
Attorneys for Defendant 
Bechtel Jacobs Company LLC 
IN THE THIRD JUDICIAL DISTRICT COURT 
IN AND OF SALT LAKE COUNTY, STATE OF UTAH 
E & M SALES WEST INC., dba 
HEATSOURCE, a corporation, 
Plaintiffs, 
vs. 
BECHTEL JACOBS COMPANY LLC, a 
Delaware limited liability company, 
Defendant. 
BECHTEL JACOBS COMPANY LLC, a 
Delaware limited liability company, 
Third-Party Plaintiff, 
vs. 
DIVERSIFIED METAL PRODUCTS, INC., 
an Idaho corporation, and DIVERSIFIED 
CONTROL SYSTEMS, LLC, an Idaho limited 
liability company, 
Third-Party Defendants, 
AFFIDAVIT OF JOHN RICHARD 
DEARHOLT IN SUPPORT OF 
MOTION FOR SUMMARY 
JUDGMENT 
Civil Action No. 020901874 
Judge: Robert K. Hilder 
AND RELATED CROSS-ACTIONS 
John Richard Dearholt, having been first duly sowrn upon his oath, deposes and states, 
under penalty of perjury, as follows: 
1. I am currently employed by Washington Group International and am a service 
project manager. At the relevant time of this lawsuit, I was employed by defendant Bechtel 
Jacobs Company LLC ("BJC") in Oak Ridge, Tennessee as the Deputy Manager of Projects, 
ORNL Project. I am over 18 years of age and have personal knowledge of the facts set forth in 
this affidavit. If called as a witness in this matter, I could and would competently testify to the 
facts herein. 
2. I traveled to Idaho to meet with Diversified Metal Products, Inc. ("DMP") 
representatives on June 27, 2001, to discuss the progress of the probe system to be used for the 
Oak Ridge project. The June 27, 2001 meeting, however, was simply a status meeting on the 
progress DMP and its subcontractors (apparently DCS and Heatsource) were making on 
producing the heater probe system related to the contact between BJC and DMP. DMP was 
behind on its obligations and had had setbacks and failures in preparing the probe system. I have 
never met directly with any representatives of Heatsource as the presence of subcontractors at the 
meeting was ancillary to my discussions with DMP regarding the progress of the probe system. 
3. I made clear at the meeting that this work related to a fixed-price contract, that the 
Specification and heat requirement had not changed, and unless anyone present could show a 
substantial change to the Specification, BJC expected that DMP and its subcontractors would 
produce the required heater probe system as contracted for between DMP and BJC. 
4. In essence, I explained to those present that BJC did not really care what process 
or technology was used, it just needed DMP and its subcontractors to produce the heater probe 
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system to specification which BJC had contracted with DMP to produce, At no time did I direct 
Heatsource to design, develop, test or deliver new heater units. Instead, I instructed DMP to get 
the project back on track and to fulfill its obligations under its contract with BJC. Whatever 
direction was given to Heatsource came from DMP, not BJC. 
5. At the meeting, I told Andrew Nelson, the representative of Heatsource, that BJC 
did not have a contract with Heatsource, but that Heatsource's deal was with DMP or DCS, and 
if Heatsource wanted a new contract, it would have to look to DMP or DCS. 
6. I stated to those present that this "was not going to become a research and 
development project." 
7. I stated words to the effect that BJC was not going to back the money truck up to 
make DMP or its subcontractors rich. 
8.. BJC did not go to the June 27, 2001 meeting in order to enter into a new contract 
since it already had an existing contract for the work being completed and the heater probe 
system being produced. Indeed, at the June 27,2001 meeting, BJC had no intent to enter into a 
new contract or modify the existing contract between BJC and DMP. 
9. I did not enter into a contract, on behalf of BJC, with any subcontractors, 
including Plaintiff. In fact, I lacked the authority to create such a contract or to modify the DMP 
project contract. I also lack authority to direct a subcontractor to change or modify the 
underlying contract work. 
10. I, on behalf of BJC, did not come to a meeting of the minds with Heatsource and 
did not agree to any contractual terms related to the heater probe system, or to different terms 
from the DMP contract related to price, costs of labor, costs of materials, quantity, who was to 
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direct the work, how the work was to be performed, where the work would be performed, or how 
Heatsource would be paid. 
11. I believe that Heatsource knew that it did not have a direct contractual 
relationship with BJC. Specifically, all invoices for work performed by Heatsource that BJC 
received came to BJC from DMP, not Heatsource. In addition, Heatsource requested an 
equilable adjustment to the project, but processed that request through DMP, which then made 
the request from BJC. 
Dated: October 2jf; 2006. 
John Richard Dearholt 
STATE OF WASHINGTON 
COUNTY OF M^A ) ss: 
Subscribed and sworn before me this c * w day of October, 2006 
, I * , J I mu m <h M ^k i* M 0k 
Notary Public 
State of Washington 
REANNA FA£ HARSHMAN 
My Appointment Expires Oct 13, 2009 
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June 29, 2006 
Mr. Edward M. Garrett 
Garrett and Garrett 
2091 East 1300 South, Suite 201 
Salt Lake City, Utah 84108 
Dear Mr. Garrett 
As you requested, I have reviewed the documents you provided concerning the 
Heatsource vs Bechtel-Jacobs litigation, and hereby present my findings. 
Documents reviewed 
In addition to the discussion with you and Mr. Andrew Nelson in my office on April 20, 
and our phone discussions, I have consulted the following documents: 
Affidavit of Andrew Nelson, dated August 24, 2005 with exhibits A through G 
A larger version of the drawing that forms Exhibit D of the Affidavit 
Pages 7 and 8 of "Technical Specification, Salt Melting and Processing Probe 
System", Rev. No. 01, 01/21/00 
Pages 1 through 30 of "Technical Specification, Salt Melting and Processing 
Probe System", Rev. No. 02, 12/08/00 
Diversified Metal Products, Inc. Procedure Test Plan, Revision B, 4/27/01 
E-mails between James Maupin (Bechtel Jacobs) and Herb Pollard (Diversified 
Metal) dated 5/22/01,7/24/01, 7/26/01, and 8/6/01. 
Simple history 
Based on these documents and on discussions with you and Mr. Nelson it appears 
certain that 
1-ln the summer of 2000 Mr. Nelson agreed lo produce high temperature healers 
for a salt-melting probe for Diversified Control Systems. 
2-Mr. Nelson produced and tested a prototype heater based on verbal 
specifications- He then received a purchase order on 11/17/00 for four such 
heaters and delivered them in May 2001. 
3-Based on tests of these heaters Mr. Nelson prepared a revised design and 
delivered the revised heaters in August 2001. 
4-A contract dispute occurred over payment for the second set of heaters and the 
cost of developing them. That dispute is the basis of this lawsuit 
The differences between the two sets of heaters 
The first set of heaters were tested to a heater temperature of 650°C satisfactorily, 
but were not satisfactory at heater temperatures of 700°C. The revised heaters functioned 
satisfactorily at 800°C. 
To make the new heaters suitable for the higher temperature, Mr. Nelson made 
the following changes: 
1-The brass body of the heaters was replaced with a higher-melting point copper 
body. 
2-The split sheath, calrod-type heating elements (4 per zone, 375W each) were 
replaced with U-shaped calrod-type heating elements (2 per zone, 750W each). 
3-The different heaters required different machining of the metal body to 
accommodate them. 
4-The different heaters required different electrical connections. 
I consider these changes to be substantial and not trivial. 
Conflicting specifications and test procedures 
According to Mr. Nelson, he designed, built and delivered the heaters based on 
the verbal descriptions provided to him, and only saw the written descriptions, drawings 
and specifications as a result of pre-trial discovery in the lawsuit. 
The various specifications and e-mail discussions reveal that: 
1-Some of the specifications call for the probes and their heaters to be tested 
while immersed in water, others while immersed in air. 
2-The specifications indicate that the probe will be subjected to 650°C molten 
salt. 
3-The five independent heaters were specified to have power inputs of at least 
1500 W for the lower heater and 1200 W for the upper 4 heaters. 
4-The heaters were specified to be capable of sustained full-power operation at 
800°C for at least 1000 hours, with the probe immersed in water, with the sheath 
temperature at least 650°C. This is presumably boiling water at a temperature of 
100°C 
Based on the available documents it is not clear or certain what specification Mr. 
Nelson was required to meet in the first set of heaters he designed, fabricated and 
delivered. Based on his testimony, the second, modified set he delivered met all of these 
specifications. 
Conclusion 
Mr. Nelson designed, fabricated and delivered two sets of heaters, which were 
substantially different in mechanical and electrical configuration, in response to what he 
understood were two different specifications. There is no evidence in the documents I 
have reviewed that the first set of heaters he delivered did not meet the specifications that 
were verbally given to him. 
Respectfully submitted 
Noel de Nevers, Utah Professional Engineer #141790. Date C/^i / 0 (=> 
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1.0 Purpose of Calculations 
After the final operations of the Molten Salt Reactor Experiment (MSRE) in 1968, fuel and flush salts 
from this unique nuclear reactor were gravity-drained and stored in three tanks in the drain tank ceil of 
the basement of Building 7503 at Oak Ridge National Laboratories. Prior to fluorination, these salts 
must be restored to their original chemistry by hydrofluorination. Hydrofluorination will eliminate a 
fluorine deficit in the salts that developed from radiolytic-driven volatilization of fluorine (F2) and 
uranium hexafluoride (UF6) during 30 years of storage. Following hydrofluorination, the uranium fuel 
in these stored salts will be volatilized by fluorination as UF6. The UF6 will be recovered in large cold 
traps for rapid short-term storage, and then will be slowly transferred to small NaF traps in the 
Reactive Gas Removal System (RGRS) for removal from the MSRE. Separate campaigns shall be 
done to volatilize the uranium from the stored salts in each of the three tanks in Bldg. 7503 at the 
MSRE. Following fuel volatilization, the residual salts will be transferred to salt storage cans by 
pressurizing the salt tank headspace. 
Hydrofluorination for the stored fluorine-deficient salts in drain tanks at the MSRE is a complex 
process to model involving mass transfer, a chemical reaction, and a moving solid-liquid interface. 
The chemical reaction in the liquid phase is very rapid and the reaction known to be limited by mass 
transfer in the gas phase which is unusually for bubble reactors. Bench scale experiments are the 
norm for designing bubble reactors and computer simulations alone are rarely trusted. The 
hydrofluorination of the stored MSRE salts is no exception and there will be a heavy reliance on past 
experience and little toleration for experimentation, especially for processing a molten nuclear fuel. 
Up until present, little consideration has been made with respect to the design of the gas sparger tip 
for hydrofluorination, but the original single orifice design departs from past MSRE and standard 
industrial practice. It is the purpose of this report to develop an improved sparger tip design that more 
closely reflects standard industrial practice and past operational and bench scale testing. Where 
appropriate for molten salts, existing state-of-the-art correlations from the literature will be used to 
support the new sparger tip design. 
2.0 Summary, Conclusions, and Recommendations 
Thorat et. al. (1998) and other authors have shown that sparger design significantly affects bubble 
reactor performance if the low submergence depth (H) over tank diameter (D) ratio is about 1 or less. 
During MSRE fuel salt hydrofluorinations, the H/D ratio will vary from 0.25 to 0.60 so the single orifice 
sparger tip design must be reexamined. Instead of discharging downward into the molten salt through 
a single orifice, a new sparge tip is designed that distributes gas flow laterally cut six 3/16" orifices. 
This new design is similar to the MSRE fuel processing tank sparger which had a 1" pipe and four Vix 
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holes equally spaced on the tube periphery. The cross sectional area of the holes is about 90% of the 
pipe feeding the sparger tip in both designs. A 75% HF conversion during hydrofluorination testing by 
Williams (1999) was based on using a 1/8" OD tube submerged about 4", so the new tip should give 
similar excellent performance given the greater submergence of a foot or more. If HF conversion is 
maximized, hydrofluorination run times, HF gas consumption, and adsorber requirements will all be 
reduced. Although it is difficult to predict the degree of performance enhancement provided by the 
new sparger tip, the improvement is predicted to be substantial, and the improved design is more in 
step with standard industrial practice for bubble reactor design. In general, Kumar et. al, (1976) 
observed that as long as the type of gas distribution used was the same in larger and smaller columns, 
the diameter of the column had little effect on holdup and, therefore, on mass transfer which is related 
to holdup. 
Gas flow inside the probe is laminar, and gas pressure drop through the probe is a negligible 0.1 torr. 
At most, the tip of the sparger tip will be cooler than the original probe due to'the insulating effect of 
added metal but only by about 56°C and less during nominal operations. If desired, increasing the 
recommended probe temperature during initial penetration from 650°C to 700°C can easily 
compensate for insulating effect but this is not necessary. Feed gas entering the sparger tip is 
estimated to be close to the measured probe temperature at the tube/heating element interface. In 
fact, the inner tube in the probe will be hotter than probe surface temperature of the probe, because it 
is better insulated. Therefore, the gas temperature entering the sparger tip and salt will be very close 
to the measured probe tip temperature. The amount of heat consumed by heating the feed gases at a 
full 30 slpm feed rate is fairly minor, only about 400 watts. However it is recommended to keeping 
unwetted probe heating elements during hydrofluorination at the same temperature as the tank head, 
or 400°C, as this wili preheat the feed gas and minimize cooling of the lower portion of the probe. 
3.0 Planned Sequence of Hydrofluorination Operations 
Past bench-scale experiments by Williams (1999a, 1999b) have studied hydrofluorination of reduced 
molten salts and pool melting of molten saits but not both simultaneous. Before attempting to 
hydrofluorinate the fluorine deficient fuel saits stored in the fuel drain tanks (FD-1 and FD-2), it is 
planned to hydrofluorinate the flush saits in the fuel flush salt tank (FFT) at the MSRE. This operation 
will give the MSRE operators valuable experience in processing these saits and allow the operators to 
hone their procedures prior to the more crucial fuel salt processing. The goals of hydrofluorination are 
to: 
* Restore the original salt chemistry by eliminating the fluorine deficiency in the salt that is due to 
years of radioiyticaily driven decomposition of the fuel salts, 
* Operate safely with respect to ALARA, criticality safety, and industrial hygiene, 
* Not to corrode the vessel surfaces by more than 1 mil during hydrofluorination, 
* Minimize total processing time, and 
* Engineer operations to be as simple and as inherent safe as feasible. 
The scope of this current discussion will be limited to hydrofluorination operating factors impacting 
sparge tip design. With this in mind, the preliminary hydrofluorination of the MSRE salts wili be 
performed as follows: 
r\r\f\r\cnA 
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1. Preheat entire tank lo 400°C with the external tank heaters and hold this temperature several 
days. 
2. Turn the bottom tank heaters to manual to maintain heat input but keep the upper tank heaters on 
automatic set at 400°C. 
3. Heat the first (bottom) element of the probe to 650°C and allow it to penetrate the salt. 
4. When the first element is full immersed, the power to the first element will be increased to 1800 
watts. 
5. The second element will be heated to 650°C and penetration will continue until both elements are 
fully immersed at which time the power to the second element will also be increased to its 
maximum of 1500 watts. 
6. Gas flow will commence once both elements are submersed using a zero corrosion gas feed 
developed in the baseline study of hydrofluorination. The gas feed will be proportional to the 
estimated amount of liquid created based on the sensible heat capacity and heat of fusion of the 
salt. This gas feed rate will be set so the gas flux is identical to that when the salt is fully molten 
(i.e. Q/A is constant 2.3 slpm/ft2). The Creti0 of the feed gas (PHF2/PH2) will be set at or below 0.04. 
7. When the wall thermocouples indicated the salt has melted at the wail, the gas flow will be 
gradually increased to the full delivery rate. 
8. For the fuel salts only: When the salt is melted at the vessel wall at the level of the probe tip, the 
HF concentration may be gradually increased to up 10 12% while keeping the Cratio of the feed gas 
at or below 0.6. 
9. The operation will be held at this point until at least 50% of the fluorine deficit of the melted salt is 
estimated gone or until the HF conversion drops. If the HF conversion drops off substantially, it 
indicates that the deficit in the pool was overestimated and appropriate adjustments should be 
made. 
10. The third element will then be heated to 650°C and the probe will be inserted another 6". The 
insertion rate will be as slow as the initial rate and if the temperature of the tip starts increasing, 
the insertion will be put on hold until the temperature drops back to the full immersion temperature 
prior to insertion. This prevents the probe tip from becoming blocked by solid salt. Once fully 
inserted the power on the third element will be increased to a full 1500 watts. 
11. The operation will be held until the salt is melted below the probe tip again. Then the fourth heater 
will be set at 650°C and then the probe inserted another 6". Once fully inserted, the power to the 
fourth element will be increased to 1500 watts. (Probe temperature will always be limited to below 
650°C. to prevent heater failure.) 
12. Probe depth will continue to follow the wall temperature and/or thimble temperatures until fully 
inserted as planned with the provision that it not proceed until about 50% of the fluorine deficit 
(best estimate) is eliminated. 
13. When the thermocouple on the tank bottom indicates the salt has melted to the bottom, the entire 
tank will be heated to about 650°C and hydrofluorination continued until the HF coqversion begins 
to drop. 
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14, The feed of fresh gas will be stopped and the gas in the drain tanks will be recirculated until the 
HF conversion drops to zero for a few hours. 
15. Helium/hydrogen gas flow will be restored and HF will be purged from the system in preparation 
for fluoridation. 
There are obviously additional details about this process but this detail is more than sufficient to 
understand the impact on sparger operations. The initial insertion strategy used is that recommended 
by Williams (1999a). The goal was to try to minimize the fluorine deficit at each stage of 
hydrofluorination so as to minimize the amount of solids in the melt. However, it has been concluded 
in the baseline study that the molten salt is best kept in fluorine deficit for good HF conversion and 
minimum operating times. The solids in the salt should not create any operating problems based on 
past observations by Williams and Toth as discussed in the baseline hydrofluorination study. With this 
operating scenario in mind, the design of the sparger tip can now be discussed. 
4.0 Modeling Approach and General Assumptions 
These calculations originated from a thorough review of the literature on bubble columns. All 
calculations were performed using MathCad 2000 run on a Micron 200MHz PC running Windows NT 
4.0. Given that most calculations were developed for aqueous bubble column reactors, an effort was 
made to find correlations that are applicable to molten salts. To assure success, based on past MSRE 
operations and tests, it was concluded that the sparger tip should be similar to earlier sparger tip 
designs. Therefore, the resulting design is very close to prior designs and is sound on that basis. 
The gathered correlations support the design but are not crucial to its successful operation given the 
successes of past operations. The design approach taken was as follows: 
1. Design a sparger tip that distributes gas through radial holes that have a cross sectional area 
similar to the original design. 
2. Calculate mole average mixture gas properties. 
3. Estimate the process feed gas pressure drop and temperature entering the tip of the gas sparger. 
4. Estimate the gas hold up in the molten salt at a 30-slpm maximum gas feed rate. 
5. Estimate bubble size as a function of gas flow in the original and the new gas sparger tip. 
6. Predict the bubble column flow regime for the new probe based on an estimate of the transition 
void fraction. 
7. Estimate the tip temperature based on conduction heat transfer in comparison to the original 
design. 
The following fundamental assumptions are fairly simple and are conservative. 
1. Molten salt temperature during hydrofluorination is 500DC. 
Explanation: During hydrofluorination the actual melt temperature will stay close to the melting point 
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until essentially all the salt has melted. The melting point of the reduced salts has a fairly wide range 
but because the chemistry of the melt is being corrected by fluorination as the melt progresses, the 
temperature of the melt should be close to the original melting temperature. This melt temperature 
during melting should stay below 500°C. At the end of hydrofluorination, the entire vessel temperature 
will be increased and any residual deposits will be dissolved and hydrofiuorinated. By the time the 
temperature has reaches 600 to 700°C in each storage lank, all the salts will have been restored to 
their original chemistry. 
2. Molten salt properties are close to those reported byThoma (1971) for fuel salt. 
Explanation: The density and surface tension of molten fuel salts are calculated based on a summary 
by Thoma (1971). It is assumed that these properties are essentially identical to the melt properties 
for the current stored salts. The accuracy of the property correlations was reported to be 1% for liquid 
density, and +30%M0% for surface tension. 
3. Gas properties are a function only of temperature and pressure and are ideal. 
Explanation: In the bubble reactor, up to about 12% of the gas is HF, which can react and form 
hydrogen. This change in composition will reduce gas volume as the gases rise and react in the 
molten liquid. The change in composition will result in smaller bubbles, but only slight smaller, than 
predicted for an unreactive gas. Therefore, the property change is judged negligible compared to 
other uncertainties inherent in these calculations. Given the high temperature and low pressure, ideal 
gas properties are very reasonable to assume. 
4. The dissolved gas is distributed evenly through the salt, 
Explanation: The solubility of hydrogen or HF in the salt could be slightly higher in the bottom of the 
tank where the total pressure is higher than the surface of the tank. However, the sparging 
establishes a circulation loop with gases and the liquids on the surface will move outward and down to 
the wall of the tanks to the bottom. Therefore, given this liquid circulation there will not be a significant 
HF or hydrogen concentration gradient in the molten salts. 
The ranges of equation applicability and other assumptions are discussed within the calculations 
below. 
5.0 Improved Sparger Tip Design Calculations 
To date, the sparger tip design had not been analyzed according to Spencer (2000) and Williams 
(2000). The basic opinion is that the original design will work and is the simplest possible. The 
original design of the sparge tip was to have a single 0.493" orifice that delivers gas straight down the 
center of the probe and into the liquid. This design is shown on Diversified Metal Products Drawing 
MA-5 rev, 0. This design may work but there are no data to predict or support its performance. 
Although we do not want to over engineer the sparger tip, there are rules of thumb and data that 
suggest the design can be improved with respect to mass transfer and improved liquid mixing. 
Improved mass transfer translates into shorter run times and less HF waste. Improved mixing reduces 
sedimentation and is directly related to gas hold up. For a mass transfer limited chemical reactor, 
maximum hold-up corresponds to maximum mass transfer. 
The theoretical concerns about the original design include 
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1. Bubbles will be large because the gas will tend to pool at the sparger bottom and break off 
chaotically. 
2. Large bubbles will mean reduced mass transfer and, therefore, lower HF conversion especially 
when the pool is shallow (H/D)<1) for this mass transfer limited process. 
3. Liquid and gas flow will be violent near the probe with a narrower bubble plume, maximizing probe 
corrosion. 
Past practice and practical considerations suggest several additional problems with the original design 
that include: 
4. Operating the probe near the tank bottom is not possible because it may corrode the tank and dip 
tube. 
5. The hydrofluorination study by Williams (1999b) used only a 1/8" tube for sparging which would 
produce smaller bubbles. 
6. The original design is different from the prior MSRE fuel salt sparger that distributed the gas radially 
through 4 72" diameter holes in the side of the probe (see Drawing M20794RF001D5) 
7. Traditional bubble reactor design directs the gas flow upward, which results in smaller bubbles. 
8. Gas flow could be blocked whenever the probe hits the solid-liquid interface creating an 
undesirable gas back pressure. 
According to Spencer (2000), Hermes (2001), and Williams (2000), sparger tip design had not been 
considered at the time they left the project. It is not clear the original design will not work adequately. 
Some design advantages are listed below, but it will be shown that none of these are of great import. 
1. A short heating path to the bottom of the sparger maximizes the tip temperature and, possibly 
improves the rate of penetration. 
2. The process gas will not cool the tip as much as the revised design. 
3. The larger sparger tip hole may, in some respects, be less likely to plug than smaller holes. 
Camarasa et. al. (1999) provides a good discussion of bubble reactor flow regimes and bubble 
formation, Figure 1 from Camarasa et. al. (1999) shows the two flow regimes can exist in a bubble 
reactor: homogeneous and heterogeneous. Bubbles are smaller and more uniform in homogeneous 
than heterogeneous flow resulting in better mass transfer. By discharging downward, large bubbles 
may form under the probe tip resulting in heterogeneous-like flow in the melt near the tip. The 
modified sparger tip will be shown to produce a more homogenous bubble regime. Figure 2 from 
Camarasa et. al. (1999), shows there are three types of bubble formation: separated bubbles, chain 
bubbling and jet regime. Transition Reynolds numbers in the molten MSRE salts will be different than 
for water-air shown in Figure 2. As gas flow increases bubbles become larger and eventually gas jets 
form. To obtain the best performance of a bubble column, Heijnen, J. J. and VarVt Rief, K. (1984) 
have found it is desirable to operate in the chain bubbling regime. The kinetic energy of the gas 
entering the tip has a larger role in bubble formation in the chain bubbling regime, which means that 
lateral gas discharge will be more like the classical vertical upward discharge most studied in the 
literature. 
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Gaddis and Vogelpohl (1985) produced an excellent theoretical model of bubble formation from a 
single orifice that fits the data well. The bubble diameter is function of gas buoyancy, momentum and 
pressure. AD three of these factors must be maximized to create smaller bubbles. With the original 
sparger tip design, gas buoyancy is the same but it will not contribute to bubble formation at the orifice 
because it will work to keep the gas at the sparger tip and flow up the side to the probe. Gas 
momentum is canceled by the buoyancy force and again will encourage the formation of larger 
bubbles. Gas pressure will not be high in this operation but sufficient to force the gas into the pool. 
The larger bubbles that form will chaotically form and will break up as they rise. Without any 
momentum to carry the gas from the sparger tip, the sparge gas will tend to stay close to the probe. 
The improved sparger tip design is shown in Figure 3, which addresses the shortcomings to the 
original sparger tip design. The subject of the remainder of the write up is to compare the original and 
improved sparger tip design and determine the functional differences. 
Based on the experiments by Williams (1999b), the temperature of the melt will be within about 10 to 
20°C of the melting point but the melting point will be higher for the reduced salts than the original 
salts. For design purposes, a melt temperature of 500°C will be assumed. The probe temperature will 
initially be between 650°C and 750°C based on the pool melting experiments by Williams (1999a). 
The sparge gas (30 sipm) will enter the sparger top at about 25°C and will warm as it passes through 
the heating elements in the end of the sparger. 
To establish bubble size as a function of gas flow in the sparger time, the pressure and temperature of 
the sparge gas entering the tip needs to be established. This will also tell us how much the process 
gas will cool or heat the tip during operations. This would also help us to know the initial temperature 
of each of the four elements should be to not cool the sparge tip if this cooling might prove significant. 
The initial pressure of the gas at the sparge tip was estimated earlier based on the static head of the 
liquid and should not exceed 1200 torr as taken from the MSRE Fuel Salt Disposition Project process 
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Figure 1. Bubble reactor flow regimes. 
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Figure 3. {mproved sparger design sketch. 
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The heating of the piocess gas as it passes through the spaiger tube will first be considerea The 
temperature of the tip of the spaigei will be no less than 650°C and may be a high a 750°C 
Higher gas flow rates will requne more heating to increase gas temperature Ideally, the gas 
temperature entering the sparger tip should be close to the temperature of the bottom heated 
element To determine how much the process gas heats as it passed through the inner pipe of 
the sparger the properties of the gas must be established 
Gas temperature and pressure entering the 
i ^ „ = 2 9 8 K
 P g_ l n=]200torr sparger tube 
Gas temperature leaving the sparger tube is 
tg_out = 923 15K
 6 5 0 o C ( e s t j ( w o f s t c a s e ) 
Vg-put "* tg_m) tm e a n = 610 575K Mean film gas temperature 
Roab = 08205anr i U e r kJ = 10^ J Gas constant and unit definition 
&
 mo leK 
MWHp =(1 0079 T 18 9984 
MW H 2 =2 1 0 0 7 9 - ^ - M W H e = ^0026-™ 
gm Molecular weight of HF, H2 , and He 
mole mole 
XHF '= 1152 Mole fraction of HF in process feed entering 
sparger taken from CAJ-02MSRE-A003 
XH2 "= °212 M o , e ^ rac i |°n of H2 in process feed 
xHc = 1 - *HF - *H2 *Hc = ° 8 6 4 M o J e f r a c t i o n of helium in process feed 
MW = XHF MW H p -r XH2 M W H 2 + xne MWH e Average molecular weight of feed gas 
MW = 5 8 0 * ~ ^ ~ 
mole 




Actual gas feed rate as a function of 
lstd J pressure and tempei azure 
v(t,p,d) = — , — Velocity of gas in a pipe as a function to 
U d2] temperature, pressure, and pipe diameier. 
P(t,P) = 
4 
MW p Ideal gas density of feed gas entering the 
Rgas i sparger tube 
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The pure gas viscosities are taken from Hewitt (1990) 
for the reference temperatures and are plotted in 
Figure 2 along with a parabolic spline fit. The 
parabolic extrapolation does a good job of 
extrapolating gas viscosity outside the temperature 
range of the data. 
r 5 kg HHcCO :=»TiteTp(psp1ine(Tref,^Hepure).TTef,fiHcpure,t) |iHe(298.15K) = 1.96x 10 
u H 2 ( t ) :=mteip(pspline(T ref, ra2pure).T ref lMH2pure«t) PH2P98.15K) = 8.92x 10" 
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C p H 2 « •.= interp(pspline(Trcf>CpH2pure)»Trcf1CpH2purc.t) CpH2(298.15K) = 0.892-
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( — ) 
2 Vm J 
^HeCO : = mierp(cspline(Trcf AHcpure), Vf^HcpuTe**) 
?vH2(t) := mterp(csp]ine(Tref,A.H2purt)'Tref^HZpure^) 
\HF(t) := inicrp(csplme(Trcf ,XHFpurc)»Tref ^HFpure »l) XHF(298.15K) = 0.026-
Fig. 4 Spline fjt of gas thermal cond 
W 
?,He(298.15K) = 0.15 
mK 
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The heat capacity and thermal conductivity of the pure gas that will be used during 
hydrofluorination are plotted in Figures 3 and 4, respectively, along with a cubic spline 
interpolating fit. The cubic spline fit does a good job of extrapolating these properties 
outside the temperature range of the data. 
Calculate the mole averaged properties of the gas mixture at the mean film temperature: 
MmM - XHF-MHFCO + *H2'MH2(0 + *He"PHc(0 Mm(%>) = 1.85510" -N- — 
m 
( \ k J 
Cpm(t) := W C p H F O ) + *H2'CpH2W H XHc'CpHeO) CpnA^Jn) = 4 l 6 / 7 " Z ~ ^ 
i \ W 
^m(0 : = *HF^HF(0 + *H2**H2(0 + ^e'^HcCO M % in] = 0 .436— 
diubeid := 0-493-in , D o f 3/8" s c h - 40 i n n e r sparger tube from 
Diversified Metal Products Drawing MA-5 
rev. 0. 
Re(i,P,d) := P O ' P ^ ^ P ^ H Reynolds number of gas in a tube 
MO 
kg Density of gas in entering heated section of 
sparger tube P g : = P ( lgjri' Pg_ir) P g = ° - 3 7 5 
v g : = v(lg_in>Pg_in>dtubcid) v g = 2 .805-





Re0 ; n -709 .795 
Gas entering the heated section of the sparger tube is clearly laminar (Re<2100). Is it still 
laminar assuming it heats to 650°C? 
Regjjot := Re( t g _ o u t 5 p g j r i , d l u b e i d) Reg_hoi = 322.053 
The sparge gas flow regime is even more laminar after heating. 
Next, calculate the heat transfer coefficient for the gas inside the center probe gas feed tube. 
To calculate the heat transfer coefficient the Peclet number, Pe, and Nusselt, Nu, numbers will 
be stated as functions of the property data above. 
P e ( l ) P ; d ) : = <WfrPft .P)-v( t ,P,d)-d D e f i n e d o n p_ 1 2 3.3 o f H e w i t t ( i g g o ) 
*m(0 
B E C H T E L -e-v-JACOBS •A > 
Oiiginnlor Bill Huxtable 
Project MSRR-Salt Disposition 
Subj€ci Spuiftei Tip Design 
BbCH'J hi JACOBS COMPANY U C 
CALCULATION SHEET 
Date 1/5/2001 Calc. No. CAJ-02MSRE-A008 Rev. No. 0 
Job No. 23900 Checked 4RW {JCti^k— Date 1/11/2001 
Sheet No. is 
L := 6 m Heating element length at probe bottom 
A '•= * dlUfceKj-L Area of heating element 
A = 9.293ui" 
Pein := P^rnean>Pg.__m>dtubcid) 
Pem = 11 7.223 
Nu(l,p,d):= 3.66 if ( Pe( t sp,d)— ] > 100 
L6l|Pe(t,p,d)^j 
Mean Nusseli number correlation for 
forced laminar convection inside tubes 
with an isothermal surface temperature 
from p, 2.5.1-2 of Hewitt (1990) 
h(t,p,d):=Nu(t,p,d) y t ) Mean heat transfer coefficient 
A preliminary calculation of the heat gain by the gas may now be calculated in the first 6" 
section of heater pipe can be performed assuming mean film temperature. 
q :- h(tmcanjpgjn}dtubeidJ'A*(tg_0Ut - im^n) 
q = 269.995W 
Qstd'MW 
"^as :== ~ 
^
 A liter 
22,4 
mole 
;M - q 
^ 8 " - . r U 
mgas = 
\ 
- 4 k^ 
1.296x 10 -z 
s 
Alg = 444.429K 
Total heat transferred by forced 
convection (preliminary) 
Gas mass flow rate 
Preliminary evaluation of the gas 
temperature increase assuming a 25°C 
feed gas entering the bottom heating 
element 
The preliminar/ estimate indicates that the feed gas temperature will significantly rise. Now a 
more formal approach with be done following the method given by Ginielinski beginning on 
page 2.5,1.1 of Hewitt (1990). Several new variable names are used for simplicity of 
expression. One more adjustment will be made to the calculation. The elements above the 
bottom element will be preheated at 500°C as was done by Williams (1999a). This helps 
prevent probe corrosion at and above the liquid level was observed in earlier studies. Also, it 
keeps the feed gas from cooling the end of the probe where the heat is most needed for 
melting salt. 
A. 
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P •= Pa in 
d:=d lubeid 
t w : - ^g_out 
t i n :=773.15K 
p is pressure; tw is wail temperature; d is the 
center tube ID, tm is the inlet temperature to the 
6" heating element 
Guess values for the unknowns are set: 
t o u l :=600K 
Given 
l o = -
At]nl ;= tmean tout is the temperature of the gas leaving the 6" 
heating element (guess); At lm is the log mean 
Cpmean : = ^m(Wan) temperature diffeience between the tube wall and 
the gas in the 6" section of pipe (guess); t g is the 
mean gas temperature in the 6" section (guess); 
and Cpmean is the mean heat capacity of the feed 
gas when heated from the inlet to outlet gas 
temperature (guess). 
q = h(ig ,p,d).A-At l m 




\ *w - touty 





-pmean • xout "" hi 
Heat gain by forced convection 






:= Fmd(tg,t0Ut,Cpnican,q1Aiim) Solve the above equations numerically 
Results: 
to u l = 89].034K t g = 832.092K 
At[m = 76.484K •cpmean = 4.699-
kJ 
ko-K 
q = 71.764W 
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The gas temperature rises very quickly, so that in only a six inch heated section the gas 
temperature will rise from 500°C to 618°C when the probe tip temperature is set at 650°C. 
Because the inner pipe is more thermally insulated, the wall temperature of the feed gas pipe 
will actually be higher than the temperature measured by the thermocouples which are at the 
inside of the outer pipe. Also, conduction of heat up the probe will aide in preheating the 
entering gas as well. It is interesting to note that the feed gas will remove about 20% of the 
probe output at full flow (30 slpm) if the upper elements are not preheated and only about 4% 
when they are preheated. Now that it is established that the gas temperature entering the 
sparger tip will be hot, there is no concern of any substantial cooling of the tip. To the contrary, 
it will be shown that the gas should actually heat the improved sparger tip although this effect 
will be minor. 
The outlet temperature now climbs to about 620°C which is only 30°C below the element set 
temperature of 650°C. The subscript "o" below signifies a single orifice in the sparger tip. 
Po •'= P 
i D : - 923.15K 
d
°
: = 7 7 i T 1 "holes •= ^  
ID 
Feed gas pressure in orifice of the 
sparger tip is essentially equal to the 
inlet pressure based on the pressure 
drop calculation given in Appendix A. 
Gas temperature in orifice of sparger 
tip is assumed to be at the 
temperature of lower heating element 
temperature which based on the study 
of Williams (1999a) was about 600°C. 
Assumed diameter and number of 
holes in the sparger tip 







Q0 = 6 4 . 2 1 3 ^ 
min 
U0 = = 10.013^ 
S 
Cross-sectional area of a single orifice 
in the sparger tip 
Velocity of gas leaving the orifice 
Actual flow rate leaving all sparger tip 
orifices 
The molten salt will be much cooler than the probe. The exact temperature of the pool is a bit 
uncertain because the salt is reduced, but it can be assumed to be no more than 500CC. 
t s a ] t := 773.15K Psall :=Pi2 
c s a l t :=[_260- .27-K l . ( t s a i , - 273.15K)_ dyne 
cm 
Molten salt temperature and pressure 
at sparger tip 
Salt surface tension from Thoma 
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N W c = 0 462 
Weber number must be below 1-3 for 
the sparger to be ejecting the gas a 
individual bubbles instead of a gas jet 
per Perry's (1998) 
Re 0 :=Re( t 0 , p 0 , d 0 ) 
4 
Re0 = 846.785 
A i-ank 
rsall : = 
U„:=-
C3 
PL : = 
PL = 
= 3.217m 
773.15K t ref:= 273.15K 
Qact(*salt>Psalt)
 j J Q121
mm 
A tank S s 
_2.575~ 5.1310"" 4 - K " ] - ( t s a l t ~ t r e f ) } - ^ 
cm 
144.739-^-
Reynolds number of orifice in sparger 
tip at a Qstd gas feed rate 
Inside diameter of tank 
Cross sectional area of tank 
Gas superficial velocity in fully melted 
tank of salt at Qsld gas flow rate 
P g_salt •'= P (tsalr • Psalt) P g_salt = 0.1 44 kg Gas density in salt at probe tip 
CgfQ) := 
296 Q l l 
AJ m 
0 44 ,019 
m 
P L - l r -
/ 3 0.98 
m 





Reillyet. al. (1994) estimation of gas 
hold-up at a 30 slpm feed rate to the 
+ .009 column (within 30% accurate). All 
units must be in SI for this to work (the 
SI default for MathCad and should not 
be changed without great care.) 
e^Qo) = 0-0^6 Volume of the liquid + gas in the tank 
will expand 7.6% at a 30 slpm feed rate 
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Fig. 2 Gas hold-up veisus gas flow]ate 
0 08h 




Gas flow rate, m3/s 
0.0015 
In Figure 2, the gas hold-up using Reilly's equation is independent of sparger design but is 
widely accepted correlation and will generally be correct within about 30%, 
d b := 
(frdp-gsalt) 
g*(pL-Pg_sa!l) 
dfc = 0.212in 
Classic bubble diameter assuming 




rsalt J poise 
100 
fiL= 14.918 
poise Salt viscosity from Thoma (1971), 
Too" P-1 1 4-
A bubble size estimate that covers the range of operations during MSRE operations is the 
theoretical equation developed by Gaddis and Vogelpohi (1985). This equation was developed 
for single orifices but applies well to multiple orifices and fluids other than water and air. The 
model is accurate up to transition to the jetting regime and for liquids ith very low up to very 
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Fig. 2 Bubble Size from Gas Distributor 
5-10 0.001 0.0035 
Gas flow rate, m3/s 
One 0.493" orifice 
Six 3/16" orifices 




From Figure 2, the bubble diameter appears is independent of the orifice diameter at a constant 
gas flow rate except at very low gas flow rates. However, since there are to be six orifices 
instead of one orifice, the average bubble size will be much reduced and mass transfer 
enhanced. For a 30 slpm gas flow, the bubble sizes will be as follows: 




>do • 0.5in 
Bubble size for single orifice of 0.493" 
diameter at a probe feed rate of C^ 
Bubble size produced by 3/16" orifice at a 
probe gas feed rate of C^ 
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Therefore, six smaller oi if ices with a smaller cross section that a single orifice will produce 
bubbles less than half the diameter compared to the large single orifice. Given the H/D during 
hydrofluorination is less than one, this difference will mean improved mass transfer for the 
mass transfer limited process during hydrofluorination. Based on the drop in the surface to 
volume when smaller bubbles are generated, the mass transfer should be significantly better 
than the original single orifice design, especially when probe tip submergence is low. 
Given the very low gas superficial velocity in the tank, the bubble stream should be 
homogeneous or transitional. The bubble size estimated with Gaddis-Vopelberg equation \s 
about 5x that predicted by the single bubble, homogeneous flow model. Generally, according 
to Kumar et. a). (1976), when the void fraction is below about 10%, the gas is dispersed and 
moves freely as discrete bubbles in the liquid continuous phase. At higher gas rates, larger 
bubble form in addition to a base population of small bubbles. It is possible to calculate the 
transition void fraction from small bubble to this heterogeneous bubble stream for systems 
other than air-water using the method outlined by Letzel et. al. (1999). 
B:=3.85 1 
%ans '= -5*B 
1.5 
,0.12 
CTsalr kg J 
,0.96 
Pg salt'— . 
3 
m 
P L — 
kg 
Empirical formula for the 
transitional void fraction predicted 
by Reiliy where B is an 
approximation based primarily on 
air-water data 
fctrans = 0.032 
Knowing the transitional void fraction, the transitional superficial gas velocity in the molten salt 
tanks can be calculated and compared to the calculated superficial gas velocity at a maximum 
30 sipm gas feed rate during hydrofluorination. The single bubble rise velocity from Reiliy et. 
al. (1986) may be calculated using SI units and then the transition velocity to heterogeneous 
flow may be estimated 
V, small '•-









. - kg. 
^trans :~ ^small*ctrans v ~ £ trans J 
Uirans = 0.926 cm 
U0 %TTansition := 
^trans 
%Transition = 0.08 
— asaU = 0.125— 
s 2 
s 
Transition velocity to 
heterogeneous bubble flow by 
Krishna and Ellenberger cited in 
Letzel et. al. (1999). 
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It appears that the hydrofluorination will proceed in transition zone from single bubble, 
homogenous to a heterogeneous bubble stream. Since mass transfer rates are proportional to 
the gas hold-up fraction, the transition velocity represents one optimum operating point. That 
is, up to the transition velocity the ratio of superficial gas velocity to gas hold up fraction is 
essential constant An increase in gas flow rate will yield a directly proportional increase in 
gas hold up and, therefore, increase mass transfer rate up to the transitional velocity. All this 
really means is that if Reilly et. al. (1986) equation can be trusted, mass transfer will improve 
as the gas flow rate is increased up to and beyond the planned 30 slpm. Given the estimated 
transitional superficial gas velocity and assuming a 50% error in this estimation for 
conservatism, the optimum gas flow rate for maximum mass transfer should probably be: 
Qoptimum 
Qoptimum 
This estimate is mainly a theoretical curiosity since it is not possible to operate at this flow 
rate. However, this flow rate would not create unacceptable entrapment. Never the less, 
these calculations show that the nominal feed rates will result in hydrofluorination at very 
acceptable and well understood conditions with respect to bubble reactor design. The 
calculation also shows there is a benefit from using a multiple orifice sparger tip design for 
maximum mass transfer compared to a single orifice design. 
Temperature of Improved Sparger Tip 
According to Williams (1999a), melt does not proceed rapidly below the sparger tip. Liquid 
circulation is typically not good below sparger tips because the liquid circulation cell is above 
the tip. However, when the tank heaters are turned on at the end of the run circulation should 
be improved. 
The effectiveness of the sparger tip to melt salt may somewhat a function of the tip 
temperature. It has been pointed out that adding more metal to the tip of the sparger will 
insulate it and slow penetration into the salt However, because the sparger tip must also 
allow gas to pass, it will not normally be inserted hard into the solid salt which may interrupt 
gas flow and create a back pressure spike, it would be desirable to put the heat as close to 
the solid liquid interface to promote melting. The original sparger tip has an open end and 
would be easily plugged if inserted into the salt whereas the new probe passes gas through the 
probe sides and would be less like to plug when it strikes the solid-liquid interface. However, 
adding a 1/z" of steel to the tip of the probe will insulate the tip and it is the purpose of this 
calculation to determine if this is at ail significant. 
The maximum amount of heat the probe tip must transfer occurs at a full power of 1800 watts 
in the tip. Conservative, heat iosses due to cool feed gases entering the tip and due to axial 
conduction up the probe will be neglected. Visualize now that the heat must be dissipated to 
the liquid through the exterior surface of the 6" tip heated section plus the tip area. For 
simplicity, the area for heat loss is calculated assuming the tip is a cylindrical with a flat end. 
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D t ) p :=2.39in 
told := °-5 ™ Ww:= 1-in 
TipOD 
Thickness of tip 
hold •= ^-5-in hnew:= 7 ' i n Heights of old and new tips 
including a 6" heated section and a 
1" tail tip. 
n ( 2 2 
Ab_old := T \ D U p ~ dtubeid 
_ n 2 
A-b_new:~ *^tip 
Area of bottom of sparger tip 
Area of bottom of new tip 
A0id:= ^-Drip-hold* Ab_0)d A0id = 53.1m" 
Anew '•- rt'Diip'hnew + A^ricw ~ nholes'[ j ' ^o 
Outside area of the old and new 
sparger tip and first 6" heated 
section of the probe 
An P W = 56.879in 
W 
^Hastelloy «= W ~ 
m-K 
Thermal conductivity of Hasteiloy-N 
tip taken from manufacturer's data 
at 650°C 
q:= I800W Maximum heat output of the bottom 
heating element of the probe 
Assume the heat loss per unit surface area, or heat flux, is identical for the entire tip surface, 
then the temperature drop from the top to the bottom of the sparger tip may be calculate 
knowing the thickness ot the tip, the thermal conductivity of the tip, and the cross sectional 
area for heat flow. 
71 ( 2 2\ 0 
Axojd:=-- \D t i p - d t u b e i d J Axoid = 4.295m Cross-sectional area of old sparger tip metal 
The cross-sectional area of metal in the new tip is reduced by the cross-sectional area of the six 
holes in the sparger tip. 
Axncw := ~ \ D t i p - - d tube id2) - n h o l e s - d 0 ^ ^ = Cross-sectional area of new sparger 
A
 2 tip metal - 7 - ( ' 
Axnevv = 3.228in' 
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A^old np- 35.12K 
Estimated temperature drop from top 





D i i p 




ATnew_iip = 91.125K 
Estimated temperature drop from top 
to bottom of the old tip 
Therefore, the temperature of the bottom of the new sparger will be about 56°C cooler than 
the old tip when the probe temperature is at its maximum and at maximum heat input. 
During initial probe penetration the power will be much less than the 1,800 watts assume so 
the temperature difference between the bottom of both probes will be far less as well. While 
the new tip design is slightly cooler it is still much hotter than the melting point of the salt. If 
desired, increasing the initial temperature from 650°C to 700°C will make the new sparger tip 
temperature match the original sparger tip which was tested by Williams (1999a). 
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Appendix A Estimated Process Gas Pressure Drop Inside the Sparger Tube 
The pressure drop in the central tube of the sparger in the sparger tip may be estimated using 
the method outlined in Crane's Handbook (1980) for compiessible gases. The pressure drop is 
very low because the flow regime is laminar flow through the tube and sparger tip. Since the 
gas is almost 90% helium, the properties of helium will be used for pressure drop calculations. 
The heat capacity ratio for a monatomic gas, like helium, is 5/3 or about 1.7. The flow rate 
as a function of pressure drop is taken from page 3-4 of Crane Co. (1980) and then solved for 
pressure drop, Ap. 
q = Qr y-(<wiooo)
2 Ap 
100000 
I Kl oss J 
81 i 2 
solve ,Ap -» W -So--? 
250 ° f 
VPin-
Klo 
Co -Y -d t u b e J 
The equation above differs from that given in Crane which was not purely an SI formula. To 
make it an SI formula, the units of AP had to be changed from bars to Pascal and the tube 
diameter from millimeters to meters. 
A simple analysis is adequate to show the pressure drop is negligible. 








ft := .029 
Ko0 := 30fi K90 = 0.87 
H:ube ) 
V 
Kloss : = ff 
^tubeidy 
Kloss = 25.286 
Y:=] 
+ 3-K90+ lather 
Molecular weight of air 
Density ratio of gas mixture over air 
Length of 3/8" Sch 40 centra! tube in sparger 
probe 
f^actor for entrance and exit losses and 1 180° 
bend form Crane Co. (1980) 
Turbulent friction factor for 3/8" pipe 
extrapolated from chart on page A-26 of Crane 
(1980) 
^factor f ° r a s h o r t r a d ' u s 9C,° elbow 
Total Kjaclor for inner pipe of probe 
Trial and error for net expansion factor from 
Net Expansion Factor chart on page A-22 of 
Crane (1980) Since it has a value of unit, the 
specific heat ratio is not relevant in this 
calculation so the earlier assumption of 
helium's specific heat ratio is irrelevant. 
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VpOgjn.PgjnJ'Co •* -dtubeid 
Constant in formula from Crane Co. (1980) 
with units inferred to produce pressure as the 
final result 
Ap = 0.122lorr 
Therefore, as assumed, pressure drop of the gas in the inner tube of the sparge probe may be 
neglected at the maximum planned feed rate of 30 slpm. For that matter, the pressure drop 
will be negligible throughout system as long as the cross-sectional flow area is not too different 
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Test Plan j 
REVISION 1 
j B j 
3 4Test requirements 
3.4.1 Probe 
a. Heaters reach 800°C 
b. Outside surface of the probe is within 150° of the heater 
element. 
c. Annular space of the probe, maintain a leak rate of less than 1 
x 10~5 std cm3/s at 50-psig differential pressure 
d. O-Ring seal assembly to the probe of less then 1 x 10~3 std 
cm3/s at 1 atm differential pressure. 
3.4.2 Enclosure 
a. SCS to the Enclosure double seal with a maximum leak rate of 
1 x 10"5 std cm3/s at 1 atm differential pressure. 
b. SCS to the Maintenance shield a maximum leak rate of 
1 x 10"2 std cm3/s at 1 atm differential pressure. 
c. The Enclosure itself must maintain a leak rate of not greater 
than 0.05 volume % air/h for 12 hours at a pressure differential 
of-1 in. of water, by gage. 
e. Electrical feed throughs provide a seal with a leak rate of not 
greater than 1 x 10"3 std cm3/s at 1 atm differential pressure. 
d. The off gas line and the 3" ball valve will be heat traced to 
maintain a temperature of not less than 150°F. 
e. Double flange seal on both flanges of the 3" ball valve with a 
Leak rate of less than 1 x 10~5 std cm3/s at 1 aim differential 
pressure. 
f. Double o-ring seal at the top of the 3" ball valve with a leak 
test port. The o-rings will be designed to operate at 175UF and 
be capable of withstanding short temperature excursions up to 
482°F. 
3.4.3 Cask 
a. Cask to Enclosure leak rate of not greater than 0.05 volume % 
air/h for 12 hours at a pressure differential of-1 in. of water, by 
gage. 
b. Cask with the closure plate on the end flange shall have a leak 
rate not greater thanl x 10'5 std cm3/s at 1 atm differential 
pressure. 
c. A load cell that measures the tension in the hoist cable. 
d. An encoder that measures the vertical position of the probe. 
e. An up-travel switch with a redundant back up switch. 
3.4.4 SCS 
a. Double seal Helicoflex seal at both ends that will have a leak 
rate not greater thanl x 10~5 std cm3/s at 1 atm differential 
nrpssure. 
ADDENDUM "13" 
From: "Dearholt, J Rick (07J)" <o7j@bechteljacobs.org> 
To: 'Herb Pollard' <HerbP@diversifiedmetal.com> 
Date: 8/20/01 9:54AM 
Subject: RE: Heater Probes 
Thanks for all the hard work in getting this done. We really appreciate the 
efforts by your subcontractors too. 
Rick Dearholt 
Deputy Manager of Projects 
ORNL Projects 
> Original Message 
> From: Herb Pollard [SMTP:HerbP@diversifiedmetal.com] 
> Sent: Friday, August 10, 2001 7:09 PM 
> To: szozdarm@bechteljacobs.org 
> Cc: hyltonjo1@bechteljacobs.org; dearholtjr@bechteljacobs.org; 
> maupinjh@bechteljacobs.org; tubbjr@bechteljacobs.org 
> Subject: Heater Probes 
> 
> Rob, 
> The Probes have left the building!!! 
> 
> 
> They left our facility Friday at 4:00pm. It is expected in Oak Ridge 
> Monday Morning. 
> 





> Herb Pollard III 
> Project Manager 
> Diversified Metal Products Inc. 
> 208-529-9655 
From: "Szozda, Robert Michael (ZOZ)" <zoz@bechteljacobs.org> 
To: 'Herb Pollard' <HerbP@diversifiedmetal com> 
Date: 8/21/01 1:47PM 
Subject: RE: Heater Probes 
Congradulations!!!! We arejust about out of mock up and will be installing 
the probe the 1st week of September. 
Send me Delbert and Sharon's email addresses so I can send out a letter of 
appreciation. 
Thanks for the excellent work. 
If I were you -1 would take a week off and drink lots of beer. 
Thanks - Rob 
> Original Message 
> From: Herb Pollard [SMTP:HerbP@diversifiedmetal.com] 
> Sent: Friday, August 10, 2001 7:09 PM 
> To: szozdarm@bechteljacobs.org 
> Cc: hyltonjo1@bechteljacobs.org; dearholtj'r@bechteljacobs.org; 
> maupinjh@bechteljacobs.org; tubbj'r@bechteljacobs.org 
> Subject: Heater Probes 
> 
> Rob, 
> The Probes have left the building!!! 
> 
> 
> They left our facility Friday at 4:00pm. It is expected in Oak Ridge 
> Monday Morning. 
> 





> Herb Pollard III 
> Project Manager 
> Diversified Metal Products Inc. 
> 208-529-9655 
